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Insulated, sheet aluminum- 
covered lines in a new 
| lube oil refinery (pg. 32) 
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TECHNOLOGY DEPARTM ENT 


ETHYL fuel research in standard 
and experimental engines assures 
most effective ve «* ““thyl” 
antiknock com;« 


Ethyl gives refiners’ point of view to automotive industry 


UTOMOTIVE ENGINEERS need the 
latest technical information on 
fuels and fuel trends for guidance in 
the design of improved engines for 
tomorrow’s vehicles. 

The source of this technical infor- 
mation is the hundreds of individual 
companies that make up the petro- 
leum industry. The Ethyl Research 
Laboratories, closely associated with 
the technical and refining depart- 
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ments of the oil companies, continu- 
ously collect and integrate informa- 
tion on fuels and petroleum refining. 
Much of this valuable information 
comes from over 225 oil companies, 
which improve their gasoline with 
“Ethyl” brand of antiknock com- 
pound. 


A continuous program of study 
enables Ethyl’s research staff to in- 
terpret fuel trends in terms of possi- 
ble future engines. Because of the 
strategic location of Ethyl’s modern 
laboratories in the center of the auto- 
motive industry, this store of tech- 
nical information is available imme- 
diately for the benefit of automotive 
engineers. 


Today the refiner is producing a 
larger number of components for 
blending base gasolines. These stocks 
represent many classes of hydrocar- 
bons having a variety of molecular 
structures that cover a wide range 
of antiknock performance. 


Because of the importance of ana- 
lyzing and interpreting refining de- 
velopments to automotive engineers, 
Ethyl Research Laboratories main- 
tain close contact with both indus- 
tries and cooperate in research pro- 
grams having common interest. This 
kind of teamwork does much to 
assure that engines are designed to 
make the best use of the product 
provided by the oil companies. 


Serving the Progressive Petroleum Industry Through Research 


ETHYL 
RESEARCH 


1600 West Eight Mile Road, Detroit, Michigan 


CORPORATION 
LABORATORIES 


2600 Cajon Road, San Bernardino, California 
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EVAPORATION THE ENEMY 
OF CONSERVATION | 


The Wiggins Dry Seal Gasholder shown above at the right, interconnected to six storage tanks 
is enabling a prominent oil company to turn vapor losses into profits. Today — more than ever 
before — this is both a patriotic and economic necessity. 
A new booklet “Wiggins Vapor Balancing Systems” is now 
available. It describes and illustrates many exclusive Wiggins design 
and construction features of both the Wiggins Lifter Roof and the | 
Wiggins Dry Seal Gasholder. 
Charts of various types of evaporation losses, a graph and “Pay-Out 


Analysis” table should prove valuable to every executive and engineer | 





responsible for the efficient storage of products subject to evaporation 
losses. Write for a personal copy today. 
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Put a stop watch on your operations? Perhaps. But 
the surest way to maintain peak production is 
through steady, day after day efficiency. That’s 
where time is made or lost. 

Where does efficiency begin? With the process it- 
self... or with the research, the development, the 
engineering that lies behind plant design and 


layout and the evolution of operating procedure. But 





what keeps efficiency at its peak? Again, many of 
these factors plus service . .. a careful check on yield, 
product quality and on the physical equipment of 
your refinery. 

For time saved in your operation . . . efficiency ... 


follow the example of UOP licensee refiners. 


is time) saved in refining 


They’ve found Universal’s complete service of 
vital importance in helping maintain maximum pro- 


duction at lowest cost. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 





Universal Service Protects Your Refinery 
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|jirt Doesnt Hurt 


N° ONE wants equipment that has to be babied. 
A steam trap that won't handle ordinary dirt 
and scale means a lot of work for the maintenance 
crew. If it clogs up it may not discharge condensate 
—a pretty note if it’s on a critical application. Or 
it may stick open and waste a lot of steam—until 
somebody comes along and discovers it. 

With Armstrong Traps you don’t have these 
problems. There are no dead spots in which dirt 
can collect. There are no close-fitting parts to clog 
up or stick. The discharge orifice is nice and big, 
it can’t foul up*. No dirt can lodge on the valve or 
seat to prevent steam-tight closing. You don’t have 
to baby Armstrong traps — they seldom need 
attention. 

Where dependable service counts, it pays to 
buy ARMSTRONG. 


ARMSTRONG MACHINE WORKS 
826 Maple St., Three Rivers, Mich. 


*Armstrong won't build its little No. 800 trap for pres- 
sures above 125 psi. because it would necessitate too small 
a discharge orifice. Who wants a trap with an orifice 
which might plug up with dirt? 


ARMSTRONG STEAM TRAPS 
Over a Million in Use.,.70% Power... Process... Heating 
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@ Greater Strength 

@ Wear Resistance 

@ Easy Joining and Forming 
@ Cuts Costs 


All weaves and meshes are available. For Wire 
Cloth Folder, plus a list of weavers, write to 
Frank Bailey of Inco. 
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EMBLEM ~ OF SERVICE 


INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5,N. Y. 
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CHEMICO bas the experience 


in the design and construction of 
SYNTHETIC AMMONIA PLANTS 


“There is no substitute for experience.” That’s 
particularly true when it comes to designing and 
constructing plants for the production of syn- 
thetic ammonia. For mote than twenty years 
Chemico, utilizing the well known N. E. C. 
Process, has been the leading builder of this type 
of installation. 


Today, Chemico helps in the fight to feed the 
world by designing and supervising the construc- 
tion of complete plants for the production of 
nitrogenous fertilizer. 


IN INDIA . . . 350,000 tons a year of ammonium 
sulfate will be produced by a plant at Sindri to 
be operated by the Indian government. 


IN EGYPT . . . every day 550 tons of calcium 
nitrate will flow from the great plant at Suez... 
to be built for the Societe Egyptienne d’Engrais 
et d’Industrie Chimiques (S. A. E.). 


IN MEXICO . . . 70,000 tons of low-cost am- 
monium sulfate will flow from a new plant near 
Mexico City to be built for Guanos y Fertili- 
zantes S. A., Mexico’s leading fertilizer manu- 
facturer. | 


In other strategic places throughout the world— 
as well as in the United States—Chemico is help- 
ing to meet the need not only for fertilizer, but 
also for sulfuric acid, synthetic ammonia, syn- 
thetic methanol and other heavy chemicals. 


In each of these projects the Chemico organiza- 
tion functions as Architect-Engineers in charge 
of design, procurement of equipment, super- 
vision of construction, training of personnel and 
initial operation. 

Chemico’s extensive experience in these and hun- 
dreds of other installations is your guarantee of 
performance ... your assurance of economical 
and efficient operation. 


CHEMICAL CONSTRUCTION CORPORATION 
EMPIRE STATE BUILDING, 350 FIFTH AVENUE, NEW YORK 1, N. Y. 


European Technical Representative: Cyanamid Products, Ltd., Brettenham. 
House, Lancaster Place, London W. C. 2, England 
European Licensee of N. E. C. Process: Hydro-Nitro S$. A., 8 Quai du Cheval 
Blanc, Geneva, Switzerland 


Cables: Chemiconst, New York 
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What’s Happening! 





EXPANSION 


Gulf Oil Corp. plans a $40,000,000 expansion of its 
Philadelphia refinery, boosting plant capacity from 
77,000 b/d to approximately 107,000 b/d. Increased 
capacity will be used for processing crude from 
Kuwait neutral zone produced by Kuwait Oil Co., 
in which Gulf is one-half owner. Company has ac- 
quired 360 acres of land adjacent to present refinery 
site, and may eventually spend $100,000,000 on 
project. 


Another Gulf project has been completed—a $19,- 
000,000 expansion of its Port Arthur, Texas, refinery. 
New facilities include a desulfurization unit, polyform 
unit, and three atmospheric-vacuum topping stills. 
Two of three new stills will replace older shell units 
and third will possibly be used to add to charging 
capacity. 


California Standard has announced plans for a 
35,000 b/d refinery in Venezuela to process its crude 
production there. Refinery, to be located near Lake 
Maracaibo, is scheduled for completion in 1950. 


Scottish Oils, Ltd., will spend a sum equivalent to 
about $30,000,000 for expansion of its existing re- 
finery at Grangemouth, Scotland, doubling present 
capacity. Completion of this and a previously an- 
nounced $20,000,000 petrochemical plant, to adjoin 
the refinery, will make Grangemouth one of the most 
important petroleum centers in Great Britain. 


RESEARCH 


Jefferson Chemical Co. has announced plans to 
establish at Austin, Texas, a laboratory for re- 
search in petroleum chemicals. The company, owned 
by The Texas Co. and American Cyanamid, has 
obtained a 69-acre plot near the U. of Texas’ ex- 
panding research center, and will spend over $500,000 
on the project. 


More accurate analytical procedures involving low- 
temperature distillation is the aim of a cooperative 
research project being sponsored by the Natural 
Gasoline Assn. of America. Forty-one laboratories 
of 28 oil companies and three commercial labora- 
tories have already agreed to participate in the pro- 
gram. Initial procedure will be to compare results 


Important Current News Summarized for Refiners 


obtained by each of these laboratories in quantitative- 
ly analyzing three series of specially prepared liquid 
samples which they will receive. 

Objective of the program is to find out if more 
accurate and duplicable results can be obtained with 
all low-temperature distillation through minor changes 
in equipment and major revisions in techniques. 


PRODUCTS 


Change your crankcase oil in automobiles, trucks 
and buses only in spring and fall, or every 4000 miles, 
whichever comes first, Bureau of Federal Supply has 
recommended to all federal agencies. Recommenda- 
tion was based on conclusions reached by Technical 
Committee on Lubricants and Liquid Fuels of Federal 
Specifications Board. Committee said oil changes 
short of 4000-mile mark are “unnecessary” under 
normal driving conditions and controlled preventive 
maintenance. 

At same time, committee cautioned that shorter 
intervals between changes are desirable in stop-and- 
go service, especially in cold weather, or when sand 
and dust are regularly encountered. 


Commercial avgas characteristics are covered in 
a survey just released by the Bureau of Mines. Free 
copy may be obtained by writing Bureau’s Publica- 
tions Distribution Section, 4800 Forbes St., Pitts- 
burgh 13, Pa., asking for RI 4435, “Survey of Com- 
mercial Aviation Gasoline Characteristics July 1948 
Production.” 


An automobile motor oil which will remain fluid at 
temperatures as low as 60° below zero (F.) has been 
developed by Macmillan Petroleum Corp. 


“Tougher on its fuel requirements” is all that com- 
pany spokesman would say about report that new 
Chrysler engine will have a 7:1 compression ratio. 


PETROCHEMICALS 


Synthetic iso-octyl alcohol is now being produced 
by Esso Standard Oil Co. at its Baton Rouge plant. 
Process used, an adaptation of the German OXO proc- 
ess, involves reaction of a selected gasoline fraction 
with hydrogen and carbon monoxide in presence of 


information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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What’s Happening! 





a special catalyst at a pressure of up to 3000 .psi. 
The alcohol is expected to be a low-cost raw ma- 
terial for plastics manufacture. 


Manufacture of formaldehyde, with smaller quanti- 
ties of acetaldehyde and methanol also being pro- 
duced, was expected to be started last month at 
McCarthy Chemical Co.’s new plant at Winne, Texas, 
dedicated Nov. 30. Plant will process approximate- 
ly 100 million cu. ft. daily of residue gas from near- 
by McCarthy absorption~ plant, which extracts nat- 
ural gasoline and butane from natural gas. 


MARKETS, PRICES 


Decline in products prices continued through De- 
cember with a swift swing from a seller’s to a buyer’s 
market. Widespread reductions in most refining 
areas, stemming from top heavy supply, were fea- 
tured by falling fuel quotations in the Gulf cargo 
market. Bunker “C” cargoes at the Gulf dropped 
another 25c per bbl. to $2.00, and No. 2 fuel fell 0.25c 
per gal. to 7.75c. 

On the East Coast, No. 6 barge prices were low- 
ered to $2.55 at New York, Baltimore and Philadel- 
phia. Midwestern refiners’ Group 3 prices for No. 6 
also were down 25c to $1.05. 

While regular-grade gasoline prices were 0.25c 
lower in the Mid-Continent and midwest, they more 
than held their own in the East. Esso Standard, 
followed by most other eastern marketers, boosted 
its gasoline prices 0.5¢c throughout its marketing ter- 
ritory. 


First major break in domestic crude prices since the 
war came when South Penn Oil Co. and other buyers 
of Pennsylvania-Grade crudes cut their prices 50c per 
bbl. The move had been long awaited in view of the 
sharp decline in lubricating oil prices during the last 
five months. 

The sortie by Sinclair and Phillips toward higher 
crude prices in the southwest proved unsuccessful. 
Both companies “regretfully” rescinded their 35c in- 
creases in the face of falling products prices and 
the stubborn resistance of other crude buyers. 


Lubricating oil price decline was unchecked as ex- 
port markets remained dormant. Mid-Continent con- 
ventional bright stocks of all grades were down 4 to 
5c per gal., and conventional neutrals fell off 0.75 
to 3c. 


TRANSITION 


Sinclair Refining has closed its 6000 b/d refinery 
at Sand Springs, Okla. This is the fourth and last of 
smaller Sinclair units to be closed down under com- 
pany’s plan to centralize refining in larger, more 
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efficient plants. Previously closed.are plants in 
Coffeyville and Kansas City, Kans., and Fort Worth, 
Texas. 


Carter Oil Co.’s 2000 b/d refinery at Newcastle, 
Wyo., has been acquired by Consumers Cooperative 
Assn., boosting latter’s refining capacity to about 
35,000 b/d. 


Midland Gasoline Co., previously owned in part by 
Warren Petroleum Corp., has now been acquired 
100% by Warren and the Chicago Corp., and will 
be operated under Warren’s management. Midland 
owns and operates a natural gasoline plant in the 
Conroe oil field, Texas, and is currently producing 
about 1000 b/d of natural gasoline and LPG. 


MISCELLANY 


Influenza at Gulf’s Port Arthur refinery has been 
reduced by one-third as a result of a test program of 
inoculations carried out last year. Health benefits 
have been so pronounced that the program is being 
continued this year, with over 2800 employes parti- 
cipating to date. Imnoculations are offered on a 
purely voluntary basis, with the refinery manage- 
ment assuming all expenses, including the vaccine. 


Socony-Vacuum’s Augusta, Kans., refinery was one 
of 30 firms recently cited by the American Legion 
for its outstanding record in employing physically 
handicapped war veterans. 


ASTM Standards on Petroleum Products and Lub- 
ricants, 1948 edition, has just been issued, and in- 
cludes important changes in all five of the ASTM 
Engine Test Méthods for Rating Fuels. See review, 
pg. 99 in this issue. 


PEOPLE 


L. W. Moore has been elected president of Pan 
American Refining Corp. and Mexican Petroleum 
Corp. of Georgia, both subsidiaries of Pan American 
Petroleum & Transport Co., in turn a subsidiary of 
Indiana Standard. He succeeds D. J. Smith. 


Adolphus G. Pilger, Jr., in charge of automotive 
field research for Tide Water Associated Oil Co., 
will receive the 1947 Horning Memorial Award from 
the Society of Automotive Engineers during its an- 
nual meeting in Detroit, Jan. 10-14. The award, made 
for a new contribution to adaptation of fuels to en- 
gines and engines to fuels, was voted to Pilger for 
a paper describing research which inaugurated a new 
technique to predict engine deposits of sludge and 
varnish and bearing corrosion, and which evaluates 
engine lubricants and gasoline when engine design 
factors and operating conditions are known. 
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SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 
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Dowell Chemical Scale 


vice Restore 


can 


Removal Ser 


for you? 


3 


Power engineers have found in Dowell’s chemical 
scale removal service a modern method for restoring 
power. They know that more efficient operation of 
boilers, condensers and other heat exchange equip- 
ment has been achieved after removal of the insu- 
lating scale and sludge deposits by this tested 
service. They have seen for themselves how effective 
Dowell’s service really is. 


Dowell engineers treat your equipment with liquid 
solvents designed to dissolve and disintegrate the 
accumulated deposits which retard heat transfer. 
They are experienced in practical methods, know 
which solvents to use, and bring with them special 


truck-mounted tanks, pumps, mixers, heaters and 
control equipment. 


Dismantling and down time are held to a minimum 
in Chemical Scale Removal Service. The solvents are 
pumped into the equipment through the regular 
connections. The most complicated heat transfer 
equipment has been cleaned effectively by Dowell 
solvents which reach wherever steam and water flow. 


Call or write the office nearest you for a free estimate 
of the cost of cleaning your boilers, condensers, 
heat exchange equipment, water lines—and for 
increasing water well output. 
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DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








Buffalo 2 
Cleveland 13 
Pittsburgh 
Detroit 2 
Chicago 2 

St. Louis 8 
Indianapolis 
Louisville 


Kansas City 8 
Wichita 2 
Okiahoma City 2 
Houston 2 


Mt. Pleasant, Mich. 
Hamilton, Ohio 
Charleston 27, W. Va. 
Salem, Illinois 
Borger, Texas 
Midland, Texas 
Wichita Falls, Texas 
Lafayette, La. 


J 
= 


E : New York 20 
J Boston 16 
Philadelphia 2 
Fi 4 Baltimore 18 
Wilmington 99 
Richmond 19 
E Jacksonville 


Atlanta 


New Orleans 12 
Ft. Worth 2 
Shreveport 23 
Anniston, Ala. 





E Long Beach, Oakland, Casper: Dowell Associate—International Cementers, Inc. 
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NUMBER 7 IN A SERIES 


The important question 
in foreign refinery 





construction is “Which 
Master Contractor?” 





REAT pressure for refinery expansion and 
G refinery modernization is now being 
felt in foreign fields, where both a ten year 
hiatus in building and major war destruction 
must be overcome. The new capacity re- 
quired is large and presents serious capital 
outlay problems to both foreign national 
refiners and foreign subsidiaries of American 
companies. 

The master contract type of operation, 

concentrating all engineering, mate- 

rial procurement and construction re- 
sponsibility at any one refinery site in 
one organization’s hands, is especially 
desirable in this work because of the 
inherent potential for major capital 
savings which has been established 
previously in this series. 
Thus, the question facing refiners under- 
taking projects for installation outside the 
United States becomes not whether to use 
the master contract type of operation but, 
rather, which “master” contractor to engage. 
To clarify consideration of this latter ques- 
tion, Kellogg presents what it believes to be 
the most important factors which should be 
taken into account when selecting a master 
contractor for foreign work. 

First, it would appear most important 
to select an engineer-contractor that 
has had repeated experience with the 
multitudinous responsibilities of varied 
types of master contract operations 
and naturally a successful record. 

Further, the contractor’s existing estab- 
lishment, in manpower and resources, should 
be capable of handling the entire project 
both expeditiously and efficiently within his 
own organization. 

Second, this contractor should have 

had experience in foreign operations— 

not necessarily at the particular loca- 
tion of the proposed job, but most 
assuredly at a sufficient number of 









foreign locations so that the contrac- 
tor’s organization shall have learned 
previously the many unusual, and in 
many respects more difficult, require- 
ments of foreign operation. 
Third, the contractor's design groups—labo- 
ratory, process and mechanical—should have 
a secure and unquestioned engineering repu- 
tation, eliminating any desire or need to 
build “monuments to advanced processing” 
for prestige purposes, when such refinements 
are not justified by immediate and specific 
economic need. In short, the contractor’s en- 
gineers should be mentally conditioned to 
approach the planning of each project on one 
basis only—to design facilities which will 
meet the immediate and foreseeable market 
demands and in so doing earn the most pesos, 
cruzeiros, dinars, pounds, or francs over a 
period of years for the least immediate capi- 
tal outlay. 
Fourth, under present world supply 
conditions, the contractor’s ability to 
perform effectively the complex and 
difficult task of procurement of mate- 
rials and equipment will prove critical 
in accelerating the on-stream date of 
the plant. Maximum speed and final 
economy in the conduct of this respon- 
sibility requires three basic capabili- 





BENNETT 
ARCHAMBAULT 
Treasurer 
In Charge of 
Foreign Contracts 
The M. W. Kellogg 
Company 














ties: An existing procurement group 
large enough and experienced enough 
to purchase, inspect and expedite with 
thoroughness and dispatch the thou- 
sands of items of material and equip- 
ment which comprise a major refinery 
project; an up-to-the-minute detailed 
knowledge of world-wide sources of 
supply, which can be maintained only 
through active purchasing activity car- 
ried on constantly over the years in 
the major markets of the world; to- 
gether with the “know-how” to utilize 
local currencies to the utmost in the 
procurement phase. 

Fifth, the contractor must be capable of put- 
ting into the field when construction begins, 
a quality of field supervisory and technical 
personnel equal to the magnitude of the task 
. . . men accustomed to handling large-scale 
field administrative problems equivalent to 
those of a small city . . . men equipped by 
education, training and experience to solve 
problems in the field without need for refer- 
ence to home office rulings and engineering 
advice. 

Experience is the basis for this evalua- 
tion of the major considerations to be 
resolved by any refiner undertaking 
refinery construction outside the 
United States. Experience that has 
paralleled the growth of the refining 
industry, extended over a period of 
some thirty years, and embraced re- 
finery projects of all kinds in practi- 
cally every corner of the globe. It is 
experience that is further substantiated 
by foreign contracts currently en- 
trusted to Kellogg totalling more than 
a hundred million dollars embracing 
21 separate projects in Argentina, Bel- 
gium, Brazil, Canada, France, the 
Middle East, the United Kingdom and 
Venezuela. 











Our company —M. W. Kellogg—is completely staffed and equipped for refinery and chemical plant 
design and construction, from the step of laboratory research through the initial operation of com- 


pleted plants. It periodically issues a publication called the KELLOGGRAM, which de- 
scribes many of these services. If you are not already receiving it, we will be glad to add 
your name to the list if you will drop us a line at 225 Broadway, New York 7, N. Y. 


NEW YORK 





JERSEY CITY 





LOS ANGELES 








TULSA HOUSTON 


A SUBSIDIARY 
OF PULLMAN, INC, 


TORONTO LONDON 





PARIS 
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Brief reviews of currently reported technological 
and economic developments, in the light of 
their possible bearing on petroleum refining. 


Coal Dresses Up the Data 
In Its ‘‘Facts and Figures” 


OAL AND OIL have many com- 

mon interests and each industry 
must be alert to changes which af- 
fect either or both. 

Both industries are so large that 
their salient statistics literally fill 
volumes. Petroleum Facts and Fig- 
ures, the bi-annual publication of the 
American Petroleum Institute is well 
known as a compilation of statistics 
which relate to the oil industry, and 
it is not surprising to note that the 
coal industry has seen fit to follow 
suit by preparing a similar compen- 
dium. (1) 

The 1948 edition of this coal in- 
dustry book is comparable in ap- 
pearance and intent to the petroleum 
industry source book, but differs 
greatly in style of presentation. Pe- 
troleum Facts and Figures is like an 
almanac. To use it one must know 
for what to look and then see if the 
answer is there. Statistical tables 
and graphs are plentiful; descriptive 
and explanatory paragraphs are not 
included. In Bituminous Coal Facts 
and Figures, however, much expla- 
nation and exposition are included, 
giving the coal industry opportunity 
to expound upon its viewpoints and 
to interpret data presented. 

The coal industry has skillfully 
used this advantage. Under the dis- 
cussion on “consumption,” for ex- 
ample, one finds many statistics (but 
little discussion on trends) on the use 
of various fuels by the railroads. 
What discussion is included is headed 
“dominant railroad fuel is coal.” No 
misuse of statistics is made but the 
real picture is not clearly presented. 

Moreover, in charts showing pro- 
portionate sources of energy in the 
U. S., what is termed “a realistic 
picture” is presented by omitting 
“the energy used in the form of gas- 
oline and lubricants, etc., as well 
as the natural gas used in the pro- 
duction of carbon black”. The data 
given includes only “such coal, oil, 
natural gas, and hydro-electric power 
aS are consumed in direct competi- 


(1) Anon., Bituminous Coal Facts and Fig- 
ures, 1948 Edition, Bituminous Coal Insti- 
tute, Washington, 1948. 148 pages. 
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tion.” An explanation of how the 
figures are used is appended—but 
how many will read the explanation ? 

The section on “finance” in Bitu- 
minous Coal Facts and Figures would 
be worth the price of admission to 
anyone who is not an expert on the 
subject. As pointed out, man-hours 
per ton were reduced two-thirds in 
the bituminous industry from 1890 
to 1939, but wages during that period 
increased five-fold. Wartime restric- 
tions since that date prevented fur- 
ther mechanization while calling for 
record production, and ‘repeated 
wage increases during and after the 
war have not been offset by labor 
saving but instead have been re- 
flected in higher labor costs and 
prices per ton. Other industries 
(principally the petroleum industry) 
have made much greater progress in 
reducing labor costs per unit of out- 
put.” Donald R. G. Cowan, who wrote 
this section, feels that the coal in- 
dustry must extend and improve its 
mechanical methods and must plow 
back a large part of earnings for use 
for capital expenditures. 

Phases of the coal industry cov- 
ered in this book—which, incidentally 
appears to be available gratis, un- 
like the API compendium 
sells for $2)—include reserves, pro- 
duction, distribution, consumption, 
mechanization, labor, and finance. It 
is ‘‘must reading” for all who would 
keep up with the coal industry. 


Fossil Fuel Is Only ‘‘Pip”’ 
In Total Human History 


TTENTION TO FUEL and 

energy reserves and speculations 
on their life are quite the vogue today. 
Some “guesstimators” are concerned 
with more practical aspects—say the 
next five or ten years—but others, 
emulating Tennyson, are looking “far 
as human eye can see” into the fu- 
ture and are coming up with general- 
izations which are highly interesting 
but whose accuracy our descendants 
(barring nuclear energy elimination 
of the race) will alone be able to 
evaluate. Comment was made in the 
December installment of this feature 
on the voluminous API compendium 
of Eugene Ayres, but it still seems 


(which - 


fitting to pay brief attention to an- 
other, but somewhat more restricted 
paper recently presented in_ this 
field. (2) 

Dr. Hubbert, associate director of 
Shell Oil Co.’s exploration and pro- 
duction research division, points out 
the interesting fact that, even if the 
process of accumulating fossil fuels 
is still occurring at the same rate as 
in the past, “‘the accumulation dur- 
ing the next million years will prob- 
ably not exceed 1/500th of the ac- 
cumulation which has occurred” dur- 
ing the 500,000,000 years or so in 
which organisms have been “buried 
in the accumulations of sediments 
under conditions which have prevent- 
ed complete disintegration and com- 
plete loss of their energy content.” 

Man, as such, has probably existed 
roughly a million years, according to 
Hubbert, and is distinguished from 
all other species by his inventiveness 
“of means for the conquest of a larg- 
er and larger fraction of the avail- 
able energy.” Until the last few 
centuries, however, the energy con- 
sumed per capita increased but slight- 
ly. With the advent of the industrial 
revolution, all this has changed. 
Curves of world production of coal 
(since 1800) and petroleum (since 
1860) show tremendous increases in 
output, leveling off somewhat for coal 
(since 1920) but certainly not for oil. 

As Hubbert points out, “one of the 
most disturbing ecological influences 
of recent millennia has been the hu- 
man species’ proclivity for the cap- 
ture of energy, resulting in a progres- 
sive increase of the human popula- 
tion—From a world average of 300 
kilogram-calories per capita per day 
in 1800, the energy from coal and 
petroleum increased to 9880 by 1900, 
and to 22,100 kilogram-calories per 
capita per day in 1940.” 

In such areas of high industrializa- 
tion as the U. S., the per capita 
energy from these sources is much 
larger, amounting to 114,000 _ kilo- 
gram-calories in this country in 1940. 

Dr. Hubbert presents much inter- 
esting data on the estimated amounts 
of fossil fuels, for the whole purpose 
of his paper deals with the very real 
physical limits to further expansion 
of fuel consumption. Predicating his 
time-element extrapolations on these 
data and on two possible rate-of-use 
predictions, he estimates that fossil 
fuels may be exhausted somewhere 
between the years 3250 and 3750 A.D. 
and that the rate of consumption of 
these fuels will fall below present 
levels somewhere between the years 
2650 and 2850 A.D. 

Looking at water power as a non- 
exhaustible source of energy, Hubbert 
finds that maximum potential world 
capacity is perhaps 50% in excess of 


(2) M. King Hubbert, Energy from Fossil 
Fuels, Paper presented at Centennial Cele- 
bration of the AAAS, Washington, Septem- 
ber 15, 1948. 
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the present rate of energy consump- 
tion of fossil fuels and water power, 
but he believes it will be well over 
100 years before utilization could 
catch up with present total demand 
levels—much less provide for in- 
creased energy usage. 

“In the light of a time perspective, 
minus and plus, of some tens of thou- 
sands of years from the present— 
the consumption of energy from fos- 
sil fuels is thus seen to be but a ‘pip’ 
rising sharply from zero to a maxi- 
mum, and almost as sharply declining, 
and thus representing but a moment 
in the total of human history.” 
Energy from water power and solar 
radiation may prove but a similar 
‘pip’ but can level off at a peak 
value equivalent to that for the fos- 
sil fuels unless cultural degeneration 
causes a decline “to the subsistence 
level of our agrarian ancestors.” Hu- 
man population on a similar time 
scale may rise abruptly to a value of 
several billion. Thereafter, depend- 
ing upon energy supplies and cultural 
levels, it may level off or decline at 
various rates. 

As Hubbert points out, “the release 
of this energy (from fossil fuels) is 
a unidirectional and irreversible proc- 
ess. It can happen only once, and the 
historical events associated with this 
release are necessarily without prece- 
dent, and are intrinsically incapable 
of repetition.—Our present position 
on the nearly vertical front slopes” of 
the curves he predicts “is a precari- 
ous one.—We have no choice but to 
proceed, and while our future may be 
unpredictable in detail we may be as- 
sured that it will be both novel and 
interesting!” 


“Chromatography’”—A New 


Method of Separating Liquids 


HEMICAL ENGINEERING 

PRINCIPLES and processes are 
of vital significance to the petroleum 
processing industry, since this indus- 
try depends largely upon them for the 
tools for its operations. Adsorption 
principles, for example, are applied 
by the industry in catalytic cracking, 
desulfurization, gasoline treatment, 
etc. It is no wonder, then, that a 
new “wrinkle” in adsorption and de- 
sorption called “chromatography” is 
attracting petroleum industry atten- 
tion, as far already as the semi-works 
stage. (3) 

Chromatography, briefly, employs 
“selective adsorption and desorption 
as a means of separating liquids of 
closely related chemical properties.— 
It might be more properly defined as: 
separation of liquids by differences in 
their adsorption coefficients.” Until 
recently, chromatography was chiefly 
a valuable laboratory tool, particular- 
ly in biochemical work, but at least 
(3) Roger Williams, Jr., and J. V. Hightower, 


Chemical Engineering 55, No. 11, 133-38 
(1948). 
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two commercial plants are now in op- 
eration (for production of plant pig- 
ments from alfalfa and purification 


of streptomycin), and the biochemical 


and petroleum industries are ‘“ac- 
tively working with it.” 

Typical uses of this unit operation 
within the petroleum industry include 
“upgrading of lubricating oil frac- 
tions by removal of aromatic constit- 
uents” and “the production of pure 
organic chemicals (such as benzene) 
from natural, cracked, and hydro- 
formed crudes.” According to Wil- 
liams and Hightower, such petroleum 
refining operations offer “the biggest 
opportunity for chromatography — 
but a pall of secrecy shrouds the 
current research work.” 

These brief remarks on chromatog- 
raphy are too limited in scope to 
reveal the true significance of this 
new unit operation, which seems des- 
tined to play an important role in 
the petroleum processing field. Ac- 
tual applications should be carefully 
noted for their potential as well as 
current significance. 


Low-Temp. GR-S Revitalizes 
Synthetic Rubber Industry 


HE PETROLEUM INDUSTRY 

by now is well aware of the most 
important synthetic rubber news in 
recent years, the fact that GR-S 
polymerized at low temperatures 
(41° F.) yields tires which give at 
least 30% better mileage than those 
made from the best natural rubber. 
It is worthwhile to note, however, 
some of the specific forecasts recent- 
ly made by W. F. Tuley of the U. S. 
Rubber Co. for this new variety. of 
GR-S. According to this authority: (4) 


“1. Low temperature polymerized 
GR-S will displace present standard 
types of GR-S as rapidly as it is 
made available. 

“2. On a quality basis, low temper- 
ature GR-S will be preferred in a sub- 
stantial total volume over natural 
rubber even though the latter sells 
at a somewhat lower price. 

“3. Demand for low temperature 
GR-S will probably exceed supply for 
the next 12 to 18 months and will 
probably not be adequate until al- 
most all of the GR-S production fa- 
cilities have been converted. 

“4. There is no present indication 
that low temperature GR-S will, in 
the near future, increase the total 
consumption of GR-S above the pres- 
ent level at the expense of natural 
rubber, 

“5. Consumers of rubber products 
will benefit from better performance 
through the use of low temperature 
GR-S,” 

By use of antifreezes, GR-S may 
be polymerized at satisfactory rates 


(4) W. F. Tuley, ‘‘Butadiene-Styrene Chemical 
Rubbers Polymerized at Low Tempera- 
tures,’’ Rubber Age 64, 193-196 (1948). 
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at 14° F. and 0° F., but “the refrig- 
eration capacity required for 14° F. is 
roughly twice that at 41° F. and at 


0° F. it is increased about three 
times.” Added costs may not be pro- 
hibitive “if real additional quality is 
found for the lower temperatures.” 
In any case, the new GR-S rubbers 
are an important development in the 
synthetic rubber field and virtually 
assure a long-term demand for pe- 
troleum-derived butadiene and sty- 
rene. 


The Gas Industry Sets Up 
Own Information Service 


HE PETROLEUM INDUSTRY 

—or at least many of its larger 
companies—has long been a leader 
in the utilization of information serv- 
ices for the proper employment of 
technical and economic information. 
It is not particularly surprising, 
therefore, to note that the need for 
such services has been felt in allied 
fields, specifically, by the gas indus- 
try. 

The Institute of Gas Technology, 
in Chicago, was created a number of 
years ago to serve the gas industry 
by conducting such research as was 
needed, by training men at the gradu- 
ate level in the science and tech- 
nology of the industry, and by col- 
lecting and disseminating pertinent 
information. To render this latter 
aim effective, the Institute has now 
activated. an Information Service, 
headed by John C. Lane, formerly 
chief of the Information Section of 
the Chemistry Division of the Gulf 
Research & Development Co. 

Duties of this new service will in- 
clude the editing and publishing of 
research bulletins; the preparation of 
library searches and literature sur- 
veys; and the collection, classification, 
and co-ordination of various informa- 
tion sources. This service will also 
direct the Institute’s Student Library, 
Reference Library, and the prepara- 
tion of Gas Abstracts. 

The proper use of published infor- 
mation has long been of interest 
throughout the world, and attention 
is being continuously focused upon 
it by the technical and scientific in- 
dustries. For example, two exhibits 
which attracted much attention at 
the recent National Chemical Exposi- 
tion in Chicago were those of the 
John Crerar Library’s new Research 
Information Service and the Special 
Libraries Assoc. Moreover, the Amer- 
ican Chemical Society, in September, 
gave full Division status to the field 
of chemical literature. 

All of this information activity, 
within and without the petroleum 
industry, is a healthy sign; informa- 
tion is valueless unless it can be 
readily located for use, and only 
through efficient information service 
is this economically, feasible on a 
large scale. 
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When you seek a specific quality for your mo- 
tor lubricant, turn to Monsanto Oil Additives. 
Each is a specialist, developed to do a par- 
ticular job. Each is dual tested, in the labora- 
tory and in actual service. Often, Monsanto 
Oil Additives give you a price advantage as 
well as superb performance of your lubricant. 


MONSANTO 
OIL ADDITIVES 


+. every one a specialist This is the Monsanto line: 








GEAR LUBRICANT ADDITIVES 


SANTOPOUR,* SANTOPOUR B — Keep 
motor oils fluid at low temperatures. Min- 
imize pour reversion while in storage. 


SANTOPOID* 29—Enables a single gear 
lubricant to properly lubricate hypoid 
and other gears under severe operat- 


ing conditions in high-speed passenger 
cars, heavy-duty trucks, tractor-trailers 
and buses. 











SANTOLUBE* 395, 395-X and 398 — 
Protect against bearing corrosion and 
oil .oxidation. Primarily recommended 
for “premium” motor oils. 

SANTOLUBE 394-C — Used in combina- 
tion with any level of detergency to 
insure oil stability and protection against 
bearing corrosion. 


SANTOLUBE 203-A, 222, 520 — Deter- 
gent and dispersant type additives that 
minimize ring sticking by dispersing lac- 
quer, sludge and other insoluble oil con- 
taminants, 








“Viscosity INDEX IMPROVERS 


Foe 


Special pre-blends of a straight deter- 
gent and a straight inhibitor (Santolube 
394-C) for medium and heavy-duty 
service, 


SANTODEX* — Monsanto's new viscosity 

_ index improver... Makes easier starting — 
' possible in cold weather ... gives better 
? oil film protection to engine working 


parts .. «makes dual-grading practical. *Reo. U.S. Pat. Of. 








MONSANTO CHEMICAL COMPANY 
Desk A, Petroleum Chemicals Department 
1746 South Second Street, St. Louis 4, Missouri 


For information on technical 
counsel, data and experimental 
Please send, without cost or obligation; _....__.___.__————dData; 
Samples for use in___ 


samples, mail the coupon or “é 
Name ies es : 
. 
D 


write: MONSANTO CHEMICAL 
COMPANY, Desk A, Petroleum 
Chemicals Department, 1746 So. 
Second St., St. Louis 4, Missouri. 





MONSANTO 


CHEMICALS ~* PLASTICS 








Company “=e 
Street. ; ne 
City Zone Stefe___ 


SERVING INDUSTRY ...WHICH SERVES MANKIN 
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OIL REFINING AND 
CHEMICAL aes 


Capi MADE TO ORDER 


Pressure Vessels 


Towers 


Tanks 
Plate Work 
Special Machinery 


ANY ALLOY ¢- ALL CODES 


Rail and Water 


SHIPMENTS 


SUN SHIPBUILDING 
AND DRY DOCK COMPANY 


MAIN OFFICE AND PLANT 
CHESTER, PA. 
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Visco Laboratories 






































HAND YOUR TOUGH 





EMULSION-BREAKING 


PROBLEMS TO A 


Vat EXPERT 


Visco success throughout oil producing and 
refining areas has a simple formula: Excellent 
facilities— manufacturing, laboratory and field 
equipment; highly skilled personnel; fast, effec- 
tive chemicals that are consistently efficient. 

Hand your tough problems to a Visco expert 
for prompt action and permanently successful 
results at lowest cost per barrel of dry oil. Phone 
Houston: CAPITOL 7300, or write, today. 


Einoe Sev rena wey eee oO 


VISCO PRODUCTS COMPANY 
INCORPORATED 
City National Bank Building 


Houston 1, Texas 


f 


CONSISTENTLY EFFICIENT 
DEHYDRATING AND*DESALTING CHEMICALS 





NOTICE: Visco Products Company is authorized to manufacture and sell Visco Oil Treating compounds for use in the breaking and resolving of ol! emulsions, and to grant licenses for such use, under 
the following United States patents: 1,860,562; 1,860,563; 1,912,330; 1,937,259; 2,060,639; 2.050.640; 2.206.589: 2,214,783; 2,214,784; 2,225,189; 2,303,414; 2,307,813; 2,318,034; 2,318,035; 2,321,056; 2,335,554. Re. 20.717 
and patents pending. Any purchaser of Visco Uil Treating compounds is authorized to use the same in the treating, breaking and resolving of oil emulsions in accordance with the above patents. The 
royalty for such use is included in the purchase price. Visco Products Company is authorized to and is willing to grant licenses on a royalty basis, to all companies, and to others desiring to practice 
the patented subject matter, under any and all of the above patents, permitting the user to purchase the oil treating compounds at will from any vendor, and to prepare the compounds for use under the 
above patent or patents, at a royalty charge of 20 cents ver gallon. Application for license should be made to Visco Products Company, Houston, Texas. 
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HORTONSPHEROIDS 























Maximum protection for Natural Gasoline 


Hortonspheroids are designed to store natural Durability— : 
gasoline and other volatile liquids under pressures Interior corrosion in a storage tank is acceler- 
from 21% to 100 lbs. per sq. in. They are widely ated by the presence of oxygen. The rich vapor 


used at refineries and terminals, because they pro- 
vide maximum protection against evaporation 
losses at low cost. 


mixture in a Hortonspheroid contains little or no 
oxygen, and corrosion is reduced to a minimum. 
Fire Safety— 

The air-vapor mixture in a Hortonspheroid has 
a richness far above the ignition range, and the 
danger of fire is kept at a minimum. 

Perhaps you can profitably review your storage 


Hortonspheroids have several distinct advantages 
not found in other types of storage tanks. Some are: 


Dependable Operation— 


Hortonspheroids will operate under all climatic requirements with the Hortonspheroid in mind. 
conditions. Vent valves and other fittings require Our engineers will be glad to assist. Write our 
only regular inspections and routine maintenancé. nearest office for details. 








30,000-bbl. Hortonspheroids at 
the Sinclair Refining Company's 
Marcus Hook, Pa., plant. ; 
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Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 

Atlanta 3 Sa aatatetae 2103 Healey Building Detroit 26 ..........1532 Lafayette Building Philadelphia 3 ..1630-1700 Walnut St. Building 
Birmingham 1 ..... 1527 North Fiftieth Street Houston 2 ....2130 National Standard Building Salt Lake City 1 1530 First Security Bk. Building 
Boston 10.......... 1029-201 Devonshire Street NE ee ccs eaten ee 402 Abreu Building San Francisco 11 ..1208-22 Battery St. Building 
ree 2114 McCormick Building los Angeles 14 ........ 1426 Wm. Fox Building occa x pow venuiceee 1330 Stuart Building 
Cleveland 15 ........ 2215 Guildhall Building New York 6....... 3310-165 Broadway Building WO aixikcrensastacseeus 1620 Hunt Building 

REPRESENTATIVES AND LICENSEES ‘ 
Horton Steel Works, Limited, Fort Erie, Ontario, Canada Leopoldo Sol & Cia, Reconquista 558, Buenos Aires, Argentina. J 
Ateliers et Chantiers de la Seine Maritime, Paris, France Chicago Bridge & Iron Company, Limited, Apartade 1348, Caracas, Venezuele oe 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England # 
Compania Tecnica Industrie Petroli, S.A. 1. Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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A runpamen TAL COMPONENT 


The efficiency of many petroleum, chemical and ee a ee 
- petro-chemical plants depends on the performance of 9... 
their distillation units. Badger-built distillation units are Ree 
designed for on-stream efficiency, flexibility of operation, 
accurate control and maximum economic yield of 


specification products. 

The capacity of all distillation units. designed and 
constructed by E. B. Badger & Sons Co. totals 4,500,000 
barrels & day. If all these units were in the petroleum 





industry alone, they would provide sufficient capacity to 
distill over 80% of the national crude oil output. 


Actually, of course, these units are at work distilling, 
separating and refining all sorts of chemical and 
petroleum products — from glycerin to gasoline, from 


{ ‘peppermint oil to phenol, from alcohol to asphalt. 


If you are planning plant expansion or new plant 
construction we invite you to take advantage of the broad 


process and engineering experience of E. B. Badger & 


sit bath vend aia ak 


Sons Co. to assure the fast and successful completion of 


your project. 

















E. B. BADGER & SONS CO. Est. 1841 


BOSTON 14 NEW. YORK, SAN FRANCISCQ LOS ANGELES LONDON 


A SUBSIDIARY of STONE & WEBSTER, INC. 
c . 


FOR THE CHEMICAL, PETROLEUM AND PETRO-CHEMICAL INDUSTRIES 
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Ov major responsibility of this 


organization is to convert results of 





laboratory research and pilot plant operations 


into profitable refining facilities. 


McKee’s ability to discharge this responsibility 
is demonstrated by a long, world-wide record 


of sound, successful refinery engineering. 


MCKEE 
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The Processing of Acetylene 


By MARSHALL SITTIG 


Chemical Engineer, Bangor, Maine 


Wartime technological developments in acetylene manufacture in 
Germany have been the basis for further study in this country. The work 
here has included the recovery of acetylene from petroleum hydrocarbons 


by the arc process, by fluidized bed, and by Hypersorption. 


Safety prob- 


lems in the manufacture and handling of acetylene are reviewed. Some of 
the products by various types of reactions are discussed. A comprehensive 


listing of literature references is given. 


OW that most of the reports on 

wartime developments in Ger- 
many have been issued, it would seem 
fruitful to pause and assess the de- 
velopments in acetylene technology 
during the last 30 years. 

The period under discussion was 
ushered in by a Catholic priest, 
Father Julius A. Nieuwland, when he 
first identified divinylacetylene in the 
reaction products obtained when 
acetylene gas was bubbled through a 
solution of cuprous chloride contain- 
ing ammonium chloride. 

It is ironic to note, in contrast, that 
the most recently developed reactions 
of acetylene were discovered and de- 
veloped by Walter Reppe, a con- 
firmed Nazi and staunch supporter of 
Hitler’s war machine. 

The work of these two men, to- 
gether with that of the duPont chem- 
ists and engineers who enlarged upon 
Nieuwland’s discovery — and with 
Reppe’s staff, mark the two outstand- 
ing milestones in the use of acetylene 
as a chemical raw material since it 
was first prepared by Davy in 1837, 
over a century ago. 

The most spectacular developments 
were those made in Germany under 
the impetus of wartime desperation. 
These so-called Reppe reactions may 
be divided into the following classes: 

1. Introduction of the C=C vinyl 

group into— 
. Alcohols giving vinyl ethers 
. Amines giving vinyl amines 
- HCN giving vinyl cyanide 
- Aromatic nuclei giving vinyl 
aryl compounds 


anon p 
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2. Introduction of the C=C ethynyl 
group into— 
a. Aldehydes 
_ alcohols 
b. Aldehydes giving -inediols, or 


giving acetylenic 


Fig. 1 — Electric dis- 
charge unit (pilot plant 
scale) of the Schoch 
arc process for produc- 
ing acetylene from 
methane. The pilot 
plant installation at the 
University of Texas, 
Austin, can handle 
1000-1500 cu. ft. of 
natural gas per hour, 
producing 150-225 cu. 
ft. of acetylene of 
99% purity. 





acetylenic glycols. 
3. Carbonylation— 
a. With CO to give acrylic acid 
4. Cyclic polymerization— 
a. To cyclooctatetraene 
These syntheses were carried out 
in many instances under pressures of 
5-20 atmospheres and at tempera- 
tures up to 250° C. with complete 
safety. Such reaction conditions are 
in sharp contrast with accepted pre- 
war practice in this country, which 
limited operations to about 2 atm. 
pressure at less than 100°C. 
No less an achievement than the 
development of these reaction tech- 
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niques, however, were advances made 
in acetylene manufacture and purifi- 
cation. In the I. G. Farbenindus- 
trie plant at Huls, in Germany, the 
arc process(1) was employed, al- 
though other regenerative-type crack- 
ing processes were also developed(?2). 
Actually 85% of the acetylene pro- 
duced in Germany during the war pe- 
riod was made from calcium carbide 
by conventional techniques, the arc 
process accounting for the major por- 
tion of the remaining 15% (3). 


The high point of the acetylene 
manufacturing process was the con- 
centration of the are acetylene prod- 
uct from 16% C,H, to 96% C.H,, by 
water scrubbing(4). The scrubbing 
operation was conducted at 18 atm. 
pressure, 4-stage reciprocating com- 
pressors being used to compress the 
cracked gas feed. Intercoolers were 
used between stages to hold tem- 
peratures at the end of each stage be- 
low 100° C. 


Removal of higher acetylenics from 
the concentrated acetylene was re- 
garded as a very hazardous opera- 
tion by the Germans. A _ low-tem- 
perature refrigeration process was 
used, with ethylene as the refrig- 
erant, and pure C,H,, from this final 
step was used to effect a preliminary 
condensation, giving a condensate 


which was diluted with benzene, and 
with water to hasten polymerization, 
The final condensate 


and ditched. 


Fig. 2—The sheet iron building, of the Schoch arc process pilot plant installation, 





contained-40% C,H, at —65° C. and 
gave up its acetylene upon heating to 
—40° C. (5% C.,H,,). These low- 
temperature coolers were mounted in 
individual concrete enclosures with 
walls 3 to 5 feet thick and open at 
the top. No one was allowed in the 
enclosures during operation, controls 
being manipulated from the outside. 


Work on acetylene manufacture 
from petroleum hydrocarbons, as op- 
posed to the traditional calcium car- 
bide process, is the subject of much 
current research in this country. The 
Schoch arc process, developed at the 
University of Texas, is now slated for 
its first commercial installation(5). 
See Figs. 1 and 2. Fluidized bed 
processes for acetylene manufacture 
are also under study(6). Hypersorp- 
tion has been advanced as a means 
of recovering acetylene from hydro- 
carbon pyrolysis gases. 


The question of handling acetylene 
commercially as a chemical raw ma- 
terial largely resolves itself into a 
question of operating safely and pre- 
venting explosions with their attend- 
ant property damage and loss of life. 
Acetylene is an endothermic com- 
pound, which in homely words means 
it is happier split into carbon and 
hydrogen than tied together as acety- 
lene. Hence, thermal or mechanical 
shock can initiate decomposition of 
acetylene into its elements. Success- 
ful plant design for acetylene han- 





houses the equipment for concentrating the acetylene from the electric dis- 
charge unit. 
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dling requires, first, that these initia- 
tors be eliminated, and, second, that 
provision be made for halting flames 
once they are kindled, before they 
can rupture the apparatus. Under 
means of accomplishing the first ob- 
jective, elimination of initiators, we 
have the following: 


1. Elimination of chemical detona- 
tors such as acetylides, perox- 
ides, diacetylene, etc. 


. Temperature control 

Pressure control 

. Proper grounding of equipment 

. Incorporation of diluents such as 
nitrogen, other hydrocarbons, 
etc. 

. Control of moisture content 

7. Avoidance of piping configura- 

tions which may lead to decom- 

positions (sharp elbows e.g.) 


for) 


Once one of these initiators starts 
a slow decomposition, a flame front 
will proceed down a pipeline and, de- 
pending on the degree of turbulence, 
among other factors, it may or may 
not become a detonation. Various 
types of flame arrestors may be used 
to quench the flame already formed 
and prevent damage other than a 
shutdown to clean soot out of the 
equipment. 


Metallic Derivatives Dangerous 


One of the greatest dangers in 
acetylene handling comes from the 
metallic derivatives of acetylene, the 
acetylides‘7,8). Copper, silver, and 
mercury acetylides are particularly 
hazardous. Moist copper metal will 
react with pure acetylene(7). Thus 
valves or other movable members in 
equipment handling acetylene must 
be constructed of iron or nickel, and 
copper or copper alloys must be 
scrupulously avoided, unless acidity 
is controlled to prevent acetylide for- 
mation. 

Another major source of hazard 
in acetylene handling, particularly in 
those operations where acetylene 
polymers may occur, is peroxide for- 
mation. 

Thermal decomposition of pure 
acetylene will occur upon heating to 
temperatures of the order of 500° C. 
Increased temperature in the lower 
ranges may not initiate «decomposi- 
tion in itself but will make initiation 
by another agent more likely. 

The pressure at which acetylene 
decomposition may oecur is condi- 
tioned by many factors. It is affect- 
ed by vessel diameter, pure dry acety- 
lene at 15° C. being stable below 1.8 
atm. in 0.2-in. tubes and below 1.4 
atm. in 0.8-in. tubes. Above 0.8 in., 
diameter has no further effect(4). It 
is also a function of initial acetylene 
temperature, being stable below 1.4 
atm. absolute pressure at 15° C., and 
below 1.06 atm. absolute at 180° C. 
Igniter temperature also has 4a 
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marked effect, results obtained by Dr. 


Boesler of the I.G.(4) showing that 
1.4 atm. absolute press was required 
to initiate a decomposition in a large 
chamber with platinum or molyb- 
cenum wire igniters at temperatures 
over 1700° C. Aluminum wire ig- 
niters (660° C.) required a pressure 
of -2.65 atm. absolute, and lead 
(330° C.) required 7.50 atm. absolute. 

Work has been reported recently 
by Bureau of Mines’ chemists on the 
effect of diluent gases in preventing 
acetylene explosions(®). The effec- 
tiveness of hydrocarbon diluents was 
found to increase with the molecular 
weight of the hydrocarbon. Nitrogen, 
helium, and hydrogen were found to 
be of the same order of effectiveness, 
all of them quite inferior to CO, or 
natural gas. At 100 psi. gage, 30% 
propane was found to render acety- 
lent non-explosive, as did 40% nat- 
ural gas or 60% helium. Platinum 
fuse wires were used as igniters. It 
was concluded that absorption of heat 
in hydrocarbon cracking was effec- 
tive in preventing acetylene decompo- 
sition, and that thermal conductivity 
of the diluent gas had little effect. 

The effect of moisture content on 
explosibility of C,H. has been studied 
by the Bureau of Mines, largely in 
an effort to improve the safety of 
portable acetylene generators used in 
shipyards. These tests were conduct- 
ed at low temperatures and pressures, 
but showed the presence of a lower 
threshold pressure, helow which acety- 
lene could not be ignited by a plat- 
inum fuse wire. At 30° C., the 
threshold pressure was found to be 
tao pal.; at 56° C.,. 72 vai.: at 10° C., 
16.0 psi.11%), Although air is usually 
avoided in acetylene processing sys- 
tems, it is interesting to note that 
these same experiments showed that 
the upper limit of explosibility with 
air rises with increasing pressure, 
reaching 100% at a value slightly 
above 7 psi. gage. 

In work with dry acetylene at 18 
atm. pressure, German investigators 
had trouble with elbows in pipe lines. 
An elbow would heat up, become red 
hot, and soften and split open in 15- 
20 minutes(4). 


Liquid Even More Dangerous 


All of the discussion up to this 
point has concerned gaseous acety- 
lene. Liquid acetylene is a much 
more dangerous compound(7) and 
considerable effort has been expend- 
ed on the preparation of stable mix- 
tures containing liquid C,H,,(11). 

Oddly enough, German investiga- 
tors have found(11) that solid acety- 
lene is relatively insensitive to shock, 
friction, flame, and heat—burning 
slowly with soot formation. 

Let us return now, however, to a 
consideration of specific examples of 
wartime achievements in German 
acetylene technology(12). At the be- 
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TABLE 1—Products by Vinylation Reaction of Acetylene 


Raw Temp. Pressure % No 
Product Materials Catalyst Cent. Atm. Diluent 
Acrylonitrile C,H,—HCN Cu,Cl,—KClI—H,0 70° os oe 
Koresin C,H,—i-Bu Phenol Zn Naphthenate 200° 20 67 
Luvican C,H,—Carbazole ZnO, KOH 250° 20 67 
Vinyl Ethers C,H,—Alcohols KOH 150—180° 0-20 67 
Vinyl Chloride C,H,—Hecel HgCl./C 120—200° ee ee 





ginning of this article, vinylation was 
listed as the first major class of 
these reactions. These are reactions 
of acetylene with a compound having 
an active hydrogen atom, wherein the 
hydrogen adds to one end of the triple 
bond and the balance of the active hy- 
drogen compound to the other end. 
Among the products produced in Ger- 
many by the vinylation reaction were: 

1. Koresin—a tackifier for Buna S 
synthetic rubber(13,14)—by nuclear 
vinylation of phenol with acetylene, 
using a zinc naphthenate catalyst, 
and polymerization of the resultant 
vinyl compound. 

2. Periston—a substitute for blood 
plasma(15)—by vinylation of the so- 
dium salt of pyrrolidone to give N- 
vinyl pyrrolidone as the monomer 
from which the polymeric Periston is 
prepared. 


3. Luvican—a mica substitute and 
synthetic asbestos material(16)—by 
vinylation of carbazole to N-vinyl 
carbazole, which serves as a raw ma- 
terial for the synthetic resin product. 
It is interesting to compare Luvican 
with polymerized 2-vinyl dibenzo- 
furan which was the _ synthetic 
mica developed by General Electric 
in this country during the war(17). 

4. Lumito!—a vinyl ester product 
made by the reaction of acetylene 
and tall oil acids(18). 

5. Oppanol C—a polymer of iso- 
butyl vinyl ether, whose monomer is 
made from isobutyl alcohol and acety- 
lene(4, 15), 

6. Neurine—vinyl trimethyl 
monium hydroxide—from 
amine and acetylene. 

7. Acrylonitrile from HCN and 
acetylene. 

8. Vinyl 
acetylene. 

Table 1 summarizes some of the es- 


am- 
trimethyl 


chloride from HCl and 


sential features of the processes em- 
ployed in the manufacture of some 
of these products. 

The second major class of reac- 
tions carried out on an_ industrial 
scale in wartime Germany was 
ethynylation, or the introduction of 
a triple bond into an organic com- 
pound. Reaction of one molecule of 
acetylene with formaldehyde to give 
propargyl alcohol, and reaction of 
two molecules of acetylene with 
formaldehyde to give butinediol, were 
both practiced. The latter reaction 
was emphasized since it gave a new 
route to butadiene for synthetic rub- 
ber manufacture. 


Manufacture of Butinediol 


The alternate routes to butadiene 
made possible by advances in acety- 
lene technology are illustrated in Fig. 
3. 

Copper acetylide was the catalyst 
employed in butinediol synthesis(4,- 
13, 19, 20, 21, 22,23) at Ludwigshafen. 
It was supported on silica gel, and 
a small amount of bismuth was in- 
corporated with the copper salt to 
inhibit cuprene formation and accel- 
erate the butinediol reaction. Reac- 
tion conditions were 100° C. tempera- 
ture and 5 atmospheres pressure. Safe 
operation of the tower-type packed 
reactor, with this inherently hazard- 
ous catalyst, was assured by mainte- 
nance of a high liquid flow rate, and 
good liquor distribution to avoid hot 
spots. The feed liquor was a 15% 
aqueous solution of formaldehyde. 


Annu’ar acetylene distributors were 
provided at four levels so acetylene 
could be fed in above a hot spot to 
cause evaporative cooling. Many 
temperature check points were pro- 
vided in the catalyst bed. The equip- 
ment was designed to hold 100 atm. 








Acetylene + Formaldehyde —_—-— Butinediol 
| 
| Alcohol/KOH | 
1 
Vinyl ethers Tetrahydrofuran 
| 
| H,O/H* | 
Y 
Acetaldehyde > Butadiene 








Fig. 3—Alternate routes, acetylene to butadiene 
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pressure, or 20 times the normal op- 
erating pressure. As noted in Table 
1, most of the vinylation reactions al- 
ready discussed were conducted with 
a considerable proportion of nitrogen 
as a diluent. In contrast, the buti- 
nediol reaction was conducted with 
pure acetylene. All piping, including 
elbows, were filled with small mul- 
tiple tubes. All larger spaces, such 
as the dished heads of the reactor, 
were filled with Raschig rings. Buti- 
nediol was manufactured in Germany 
on a scale approaching 50,000 tons 
per year(24), 

The third major class of reactions 
represented in German applied acety- 
lene technology was carbonylation. 
Here we have an expression of the 
“building-block chemistry” which 
Reppe advocated, whereby a great 
variety of chemical intermediates 
could be synthesized from low molec- 
ular weight “building blocks’, such 
as acetylene and CO. 


In semi-works operation at Lud- 
wigshafen, 30-50 tons per month of 
ethyl acrylate were produced from 
ethanol and acetylene in the pres- 
ence of nickel carbonyl, the nickel 
carbonyl being continuously regen- 
erated by CO. Acetylene and water 
gave acrylic acid(25, 26, 27, 28), 

The fourth major class of wartime 
German acetylene reactions involved 
cyclic polymerization to cycloocta- 
tetraene (COT) (29,30). A nickel cy- 
anide catalyst suspended in tetrahy- 
drofuran was used by Reppe and his 
co-workers at 15-20 atm. and 70°- 
150° C. to convert acetylene to COT. 
Calcium carbide and ethylene oxide 
were found to act as catalysts. 
Cuprene and benzene were also 
among the products of this reaction. 


Straight polymerization, as opposed 
to cyclic polymerization to COT, 


gives the vinylacetylenes as commer- 
cially important products. 
Monovinylacetylene (MVA) has 
long been utilized as an intermediate 
in the manufacture of Neoprene syn- 
thetic rubber in this country as an 
aftermath of Father Nieuwland’s dis- 
covery, as discussed at the beginning 
of this paper. Very little has been 
published on this DuPont process, 
however, and the patent litera- 
ture(31,32) gives the only details, 
aside from those contained in a pic- 
torial flow sheet in one journal(33), 


Russian work on MVA manufac- 
ture, in the course of preparation of 
Sovprene synthetic rubber, has been 
described (34). 

In the recent war, as a natural 
consequence of intensive German 
concentration on acetylene utilization, 
the Germans made chloroprene poly- 
mers by way of MVA as in interme- 
diate(35). Reaction conditions em- 
ployed were 1 atm. gage pressure and 
70° C. temperature. A vertical tow- 
er-type, enamel-lined steel reactor 
was used, with a Cu,Cl,-NH,Cl 
catalyst contained therein. 

In addition to the broad general 
classes of acetylene reactions which 
have been discussed up to this point, 
various other isolated examples of 
recent developme..ts are of interest. 


Work has continued on the catalytic 
hydration of acetylene to acetone, and 
on improved methods of manufactur- 
ing Lewisite, which was originally 
made by bubbling acetylene through 
a mixture of AsCl, and AICl,. 

It has been reported that acetylene 
and fuming nitric acid give nitroform 
which can be converted to tetranitro- 
methane. 

We have mentioned Reppe’s work 
on acrylic ester manufacture from 
acetylene and CO. Another very in- 








Report Available on Chlorinated Hydrocarbons 


A report on German production of chlorinated hydrocarbons from 
acetylene, covering operations and equipment not described in previous 
reports on this subject is now available from the Office of Technical 
Services of the Department of Commerce. 


Alexander Wacker A. G. at Burghausen and I. G. Farben plant 
at Rheinfelden, two of the more successful German plants now operating, 
are described in detail. Flow sheets, schematic drawings and, in some 
cases, production costs for most of the chlorinated compounds are pro- 
vided; in addition, processes are described giving actual quantities of 
materials used rather than simply summaries of operations. 


PB 75813, Chlorinated Hydrocarbons from Acetylene, 62 pages includ- 
ing charts and tables, sells for $2 per copy, and deals with the following 
more important and better known chlorinated hydrocarbons: tetrachlore- 
thane, trichlorethane, and pentachlorethane, perchlorethylene, hexachlore- 
thane, cis - and trans-dichlorethylene and vinylchloride. Orders should 
be addressed to the Office of Technical Services, Department of Com- 
merce, Washington 25, D. C., accompanied by check or money order 
payable to the Treasurer of the United States. 








teresting acrylic ester synthesis, de 
veloped in this country, based on 
acetylene and acetone, has been de- 
scribed in the literature(36), 


The new vistas opened up by these 
wartime developments in acetylens 
technology, when coupled with Amer- 
ican research and production facili- 
ties, should indeed go far to mak« 
acetylene one of our more common 
fundamental chemical raw materials 


References 


(1) Pettyjohn, E. S., Nat. Petr. 
(32), R-596 (1946). 

(2) Anon., PETROLEUM PROCESSING, 3, (3) 

215 (Mar. 1948). 

Perry, C. W., Chem. Eng. Progress, 43 

(12), 659 (1947). 

Copeland, N. A., & Youker, M. A., FIAT 

Report No. 720 (P.B. No. 20078) (Jan 

28, 1946). 

(5) Anon., PETROLEUM 
104 (Feb. 1948). 

(6) Bahlike, W. H. & Carpenter, M. T.,U.S 
2,405,395 (Aug. 6, 1946) to Std. Oil Co 
of Indiana. 

(7) Vogel, J. H., ‘‘Acetylene, Its Properties 
Preparation, and Use’’, Otto Spencer 
Leipzig (1923). 

(8) Brameld, V. E., Clark, M. T., & Sey- 
fang, A. P., J. Soc. Chem. Ind., 66, 346- 
53 (1947). 

(9) Jones, G. W., Kennedy, R. E., & Spolan, 
I., Bureau of Mines Report of Investiga- 
tions No. 4196 (1948). 

(10) Jones, G. W., Scott, G. S., Kennedy, 
R. E., & Huff, W. J., Bureau of Mines 
Report of Investigations No. 3755 (1944). 

(11) Publication Board Report No. 60,886, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(12) Hanford, W. E., & Fuller, D. L., Ind. 
Eng. Chem., 40, (7), 1171 (1948). 

(13) Hopkinson et al, Publication Board Re- 
port No. 1763, Office of Technical Serv- 
ices, U. S. Dept. of Commerce. 

(14) Kline, G. M., Modern Plastics, 23, (11), 
151 (July 1946) (Also P.B. No. 11392). 

(15) Kern, Murray, & Sudhoff, Publication 
Board Report No. 485, Office of Techni- 
cal Services, U. S. Dept. of Commerce. 

(16) Kline, G. M., Modern Plastics, 24, (3), 
157 (Nov. 1946) (Also P.B. No. 33272). 

(17) Kern, E. A., & Wilson, C. W., Chem 
Eng., 55, (6), 114 (June 1948). 

(18) Publication Board Report 81,822, Office 
of Technical Services, U. S. Dept. of 
Commerce. 

(19) Monrad, C. C., Publication Board Re- 
port No. 9693, Office of Technical Serv- 

‘ ices, U. S. Dept. of Commerce. 

(20) Publication Board Report No. 19,320, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(21) Publication Board Report No. 4287, Of- 
fice of Technical Services, U. S. Dept. 
of Commerce. 

(22) Publication Board Report No. 80,334, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(23) Publication Board Report No. 28,556, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce 

(24) Anon., Chem. & Engr. News, 26, 
1661 (May 31, 1948). 

(25) Kline, G. M., Modern Plastics, 23, (3), 
162 (Nov. 1945) (Also P.B. No. 11396). 

(26) Publication Board Report No. 27,713, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(27) Publication Board Report No. 25,648, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(28) Publication Board Report No. 1345, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(29) Anon., Ind. Eng. Chem., 39, 
(Dec. 1947). 

(30) Publication Board Report No. 62,953, Of- 
fice of Technical Services, U. S. Dept. of 
Commerce. 

(31) Calcott, W. S., & Downing, F. B., U. S. 
1,876,857 (Sept. 13, 1933) to Du Pont. 

(32) Carter, A. S., & Downing, F. B., U. 5. 
2,048,838 (July 28, 1936) to Du Pont. 

(33) Anon., Chem. & Met. Eng., 51, (1), 130 
(Jan. 1944). 

(34) Klebanskii, A. L., Tzyurikh, L. G., & Dol- 
gopolskii, I. M., Rubber Chem. & Tech., 
9, 383 (1936). 

(35) Youker, M. A., & Copeland, N. A., 
F.1.A.T. Report No. 719. 

(36) Porter, R. W., Chem. Eng., 54, (4), 

102-6 (April 1947). 


News, 38 


(3 
(4 


_—- w= 


PROCESSING, 3, (2) 


(22), 


(12), 5A 


PETROLEUM PROCESSING, January, 1949 








Pf 
“a 









de 


dJe- 


PS¢ 
one 
er- 
ili- 
ike 
lon 
als 


Ind. 


11), 


tion 
hni- 
(3), 
72). 
vem 
ffice 
, ee 
serv- 
Oof- 
t. of 
Oof- 
Yept. 


, Of- 
t. of 


, Of- 
t. of 
(22), 


(3), 
396). 


it. of 


, Of- 
it. of 


. Of- 
rt. of 


it. of 








NT DESIGN 





Short-Cut Process Design Methods 
For Higher Propane Recovery 


By ALAN S. GLENDENING and CHARLES F. SANDERSON 
Sanderson-Glendening, Consulting Engineers, Houston 


Article | 


The literature is replete with methods of designing the various por- 
tions of natural gasoline and cycling plant facilities—i.e., absorption, de- 


sorption, fractionation, refrigeration and the like. 


Unfortunately, little has 


been published on rapid methods which will give sufficient accuracy for 
basic design assumptions, estimating purposes and economic studies where 
several approaches may be under consideration. 


Messrs. Glendening and Sanderson, consulting engineers, have drawn 
extensively on their process design experience in preparing a discussion 
treating the various unit processes encountered in natural gasoline manu- 
facturing operations, especially applicable to increasing propane recoveries 


in new or existing plants. 


Emphasis is on rapid methods using algebraic 


formulations, rather than graphical solutions and highly accurate but gen- 
erally detailed and time-consuming calculating procedures. 


HE past few years have seen a 

great increase in the market for 
propane. Since this hydrocarbon is 
most economically recovered from 
natural gases, it is obvious that the 
natural gasoline industry is the most 
logical source of supply. With this 
in mind, most operators are actively 
considering means of expanding both 
their throughput and their percent 
recovery. Also, plants now under con- 
struction are designed for recoveries 
that were considered uneconomical 
ten years ago. In order to appreciate 
the changes in processing which this 
has brought about, let us look first 
at the older and more conventional 


type plant. 


There was very little variation in 


) most plants built prior to the war. 























Usually only two products were of 
interest—natural gasoline and LPG, 
or liquefied petroleum gas. Design 
was based primarily on the butane 
recovery desired, and the propane re- 
covered depended upon the type of 
fuel to be marketed as LPG. This led 
to relatively low propane recovery; 
20% propane and 80% butane might 
be considered typical depending, of 
course, on the composition of gas 
feed to the plant. 


\ simplified process flow diagram 


} for this type of plant is shown in 


Fig. 1. The wet gas is first contacted 
with an absorption oil in the main 
absorber. The rich oil from this unit 
's then flashed to eliminate unwanted 
methane and ethane as completely as 


Y 


possible. The flashed vapors are re- 


contacted with absorption oil to re- 
cover whatever heavier products may 
have been carried along with the 
lighter gases. Note that the flash 
tank and reabsorber are shown here 
as separate vessels only to indicate 
flows more clearly. In practice there 
is no need of this and rich oil may 
be flashed directly into the bottom 
of the reabsorber. Raw gasoline is 
separated from absorption oil in the 
still and run through a. stabilizer, 
producing specification gasoline as 


_ the bottom product and LPG as the 


top product. Uncondensed still over- 
head vapors are recompressed and re- 


cycled to the base of the reabsorber. 
Any uncondensed overhead from the 
stabilizer is usually used as plant 
fuel. 


Propane Recovery Limited 


This process, with efficient recom- 
pression and reabsorption, may re- 
cover about 30% propane and 85% 
butane on the average. However, this 
system is not satisfactory for the 
recovery of propane in excess of 55 
or 60% by the seemingly simple ex- 
pedients of (a) increasing the ab- 
sorber pressure, (b) increasing the 
absorption oil circulation, or (c) us- 
ing a lighter absorption oil, for the 
following reasons: 


(a) Increasing the absorber pres- 
sure results in a _ proportionally 


. greater increase in the extractions of 


methane and ethane than of pro- 
pane. This fact may be explained by 
noting that the equilibrium constants 
of methane and ethane decrease more 
rapidly with an increase in pressure 
than do those of the heavier com- 
ponents. This effect is particularly 
noticeable in the higher pressure 
range, above 800 psig., where the 
equilibrium constants of the heavier 
components actually reverse their 
trends and increase with an increase 
in pressure. Another undesirable fea- 
ture of high pressure operation is the 
appreciable loss of absorption oil 
from retrograde vaporization. 

(b) Increasing oil circulation also 
results in a proportionally greater 
increase in the extraction rates of 
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Fig. 1—Simplified flow diagram of a conventional natural gasoline plant 
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Fig. 2—Rich oil de-ethanizer 


the lighter components. This is due 
chiefly to the fact that most of the 
heavier components (butane and 
heavier) are recovered at relatively 
low oii circulations, and most of the 
increased recovery at higher circu- 
lations must come from the light 
components. 

(c) Using a lighter absorption oil 
increases extraction rates since, for 
a given volume of oil pumped, the 
molal ratio of liquid to vapor is in- 
creased. Such increases, however, are 
limited by the greater volatility of 
the lighter oil and by the consequent 
increase in necessary absorption oil 
make-up. 

At high propane recoveries the 
conventional plant is unable to han- 
dle the greatly increased quantities 
of absorbed methane and ethane. 
Even after several stages of flashing 
and reabsorption (more than one re- 
absorber is sometimes used where the 
main absorber operates at very high 
pressure) the amount of these light 
ends remaining in the raw gasoline 
would necessitate a large recompres- 
sor installation. Reabsorber oil circu- 
lation might become excessive be- 
cause of the recycling of recompres- 
sor vapors through the reabsorber 
and still. Furthermore, an undue 
amount of propane may be lost over- 
head from the stabilizer or any sub- 
sequent fractionating system. Of 
course, the recompressor vapors may 
be reduced by increasing the still 
pressure, but even a moderate in- 
crease in pressure requires a large 
increase in the amount of still strip- 
ping steam. 


Many process modifications have 
been developed to overcome these 
difficulties, four of which will be dis- 
cussed in this and subsequent articles 
in this series. These are: 

(1) The usual process with the 


28 


substitution of a rich oil de-ethanizer 
for the reabsorber. 

(2) The usual process with the 
addition of a fractionating de-ethan- 
izer using refrigerated reflux and the 
refrigeration of absorption oil. 

(3) The conventional process with 
the addition of, multi-stage distilla- 
tion and a fractionating de-ethanizer. 

(4) Direct gas fractionation with 
refrigerated reflux (sometimes called 
vapor rectification), which replaces 
the absorption and distillation sys- 
tems of the conventional plant. 

The available technical literature 
abounds with accurate but frequently 
highly tedious methods of calculat- 
ing various unit operations. On the 
other hand, there is a remarkable 
shortage of published information 
with regard to shortcut techniques 
yielding solutions necessary for esti- 
mating purposes. When bidding for 
contractz, estimates must frequently 
be prepared with a rapidity that 
would horrify a physicist or engineer 
with a primarily theoretical back- 
ground. Furthermore, since some 
bids will be lost, the process engi- 
neer must expect to design several 
plants for every one he actually 
builds. Hence he cannot justify the 
use of extremely detailed design pro- 
cedures in plant estimates when more 
rapid methods are available which 
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Fig. 3—Material balance on rich oil 
de-ethanizer 
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will be sufficiently accurate for es- 

timating’ purposes. 
Therefore the 

series of articles will be on shortcut 


emphasis in this 


calculation methods. However, ref- 
erence will be made to more elabo- 


rate methods wherever thece may be 7 


appropriate. 
The Rich Oil De-ethanizer 
The rich oil de-ethanizer (Fig. 2) 


is actually two towers combined into 7 
Its bottle-like shape is | 


one unit. 
due to the much greater flow of oil 
below the feed point than above. The 
upper section resembles an ordinary 
reabsorber, since a lean oil is fed 
into the top and a rich gas enters 
the bottom. The bottom is compar- 
able to an ordinary stripper, in that 


a rich oil is fed into the top and a/J 


stripping vapor of steam and/or hy- 


drocarbon is admitted to the bottom. | 


Propane will be absorbed in prefer- 
ence to ethane in the absorption sec- 


tion and the ethane will be mere | 
easily stripped in the stripping scec- | 


tion. Thus it is possible to retain 


most of the propane in the rich oil 7 
while eliminating all of the methane | 


and practically all of the ethane. By 


this means a raw gasoline of rela- Z 
tively low vapor pressure may be | 


obtained and recompressor. vapors 


will be eliminated or held to a mini- 7 
mum. Furthermore, since this tower © 
de-ethanizes raw gasoline, no further © 
de-ethanizing eyuipment will be re- © 
(such as a fractionating de- © 


quired 
ethanizer, to be discussed in a sub- 
sequent article). 


In the following design calcula- 7 
tions these preliminary assumptions ~ 


are made: 


(1) The absorbed components are ~ 
a negligibly small fraction of the § 
oil at any particular point in the 7 


column. 


(2) The stripped components are 7 
a negligibly small fraction of the va- © 
por at any particular point in the © 


column. 

(3) Temperature 
each of the two sections. 

(4) The stripping vapor is entirely 
free of the components being con- 
sidered. 

(5) The lean oil 
sorbed. 

Suitable corrections will be _ indi- 


cated for the instances where these 7 


assumptions are not valid. 


Graphical Design Method 


tion 1: 


Vuyn = Ls 1 + Vas or 
¥y, = (L./V dor + sw 5 ea 


(Editor’s Note: The nomenclature 
used in design calculations and 


is constant in 


is completely | 
stripped of the components to be ab- | 
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grapnical solutions in this article is 
given on pg. 30). 

A similar material balance around 
the iower envelope gives Equation 2: 


L.te3n = VGa + Lidy; OF 
y (L,,/V .)2e are" (L,/V,) 2m (2) 


These two equations relate the 
compositions of the vapor off any 
plate and the liquid from the plate 
above, and are used to plot operat- 
ing lines on an 2 vs. y diagram, such 
as Fig. 4. Equilibrium lines relating 
liquid and vapor compositions leav- 
ing any plate are plotted on the 
same diagram from the equation de- 


» fining the equilibrium constant, Equa- 


tion 3: 
y Kx (3) 
The procedure is to assume the 


terminal compositions from a mate- 
rial balance, an L/V ratio for each 
section, the temperature in each sec- 
tion, and the column pressure. Then 
by use of Equations 1, 2 and 3 two 
sets of diagrams are made up, one 
for each key component (in this 
ethane and propane). Due to 
the preliminary assumptions the op- 
erating lines will be straight. 

For the absorption section the op- 
line will have a slope of 
L,/V, and an intercept at (x = 0; 
y y,). The stripping section op- 


erating line will have a slope of 
L./V, and an intercept at (x = 2,; 
y 0). The equilibrium lines will 


) pass through the origin with slopes 
jequal to K, and K_ depending on the 
"temperatures assumed 
) tion. The final assumption is that of 


in each sec- 


» the compositions at point “b”. 


H4bsorption section and five 


The number of theoretical plates 


by stepping down the diagram be- 
tween the operating and equilibrium 
lines (actually, going up the column) 


tained by adding the oil from the 
absorption section to the rich oil 
feed. The number of theoretical plates 
in the stripping section is obtained 


® by stepping down the diagram to the 


composition at x,. According to the 
illustration given, eight theoretical 
plates will be required; three in the 
in the 
Stripping section. If the proper com- 


Position has been assumed at point 


“b’, this same number and distribu- 


mtion of plates also will satisfy the 


terminal conditions required for the 


other key component. Successive as- 


sumptions must be made until these 


»'equirements are met. 







fi is evident from the foregoing 
vutline that the graphical method is 
tedious. While the construction of 
these diagrams is probably of inter- 
St from the viewpoint of apprecia- 
tion of the actual component dis- 
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tribution in a column, the time in- A= the absorption factor (L,/ 
volved is usually not justified in K,V,), and 
commercial design. Actually, for the N = the total number of theoreti- 
design of a rich oil de-ethanizer the cal plates in the absorption 
above calculations would be only a section. 
first approximation, since the error 
in assuming constant liquid and va- Since we have assumed that the 


por in each section may be appre- 
ciable. So the results of the first 
approximation would be used to cor- 
rect the equilibrium curves, and the 
entire trial-and-error process _ re- 
peated. 


Certainly all this is a powerful 
argument for the use of a more di- 
rect method. The following algebraic 
solution is much more useful and, 
although not eliminating the trial- 
error completely, at least reduces it 
to reasonable proportions. 


Algebraic Design Method 


The Kremser equation(!) applied to 
the absorption section gives Equa- 
tion 4: 


AX" — A 


im oe. (A) 
A" —] 





where: 


y, = mol fraction of component in 
vapor entering absorption sec- 
tion, 

mol fraction of component in 
vapor leaving absorption sec- 
tion, 

mol fraction of component in 
the vapor leaving the absorp- 
tion section which would be in 
equilibrium with the amount 
of the same component in the 
entering lean oil at that point, 


lean oil entering the absorption sec- 
tion is completely stripped, the quan- 
tity y,* will be zero and the left side 
of Equation 4 becomes the fraction 
of the component entering the ab- 
sorption section which is absorbed. 
For convenience, this fraction will 
be called EZ. Similarly, since the right 
hand member of Equation 4 is a 
function of the absorption factor, it 
will be referred to as f(A). Equa- 
tion 4 then becomes: 


E, = f(A) (4a) 


The same equation applied to the 
stripping section will be: 


2,—t%  si—g 


= ——___.............. (5) 





a x,,* 


x, = mol fraction of component in 
rich oil entering stripping 
section, 

mol fraction of component in 
the oil leaving the stripping 
section, 

mol fraction of component in 
the oil leaving the stripping 
-section which would be in 
equilibrium with the amount 
of the same component in 
the stripping vapor entering 
. at that point, 
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S= the stripping factor (K,V,/ 


L,), and 

M= _ the total number of theoreti- 
cal plates in the stripping 
section. 


Since the stripping vapor has been 
assumed to contain none of the com- 
ponent to be stripped, z,* will equal 
zero and the left side of Equation 5 
represents the fraction of the com- 
ponent stripped from the rich oil. 
Calling this quantity HZ, and the right 
hand member of the same equation 
f(8), Equation 5 reduces to: 

E, = f(8) Let 

The following material balances 
may be written on examination of 


Fig. 3: ° 
VY, = VU; +, 2 niece a a 
1 =1,+1, ne 
l, = £.v, 4 ia ea ase ae 
v,= E,l, : ess .. (9) 
where: 


l, = mols/hr. component in liquid 
leaving absorption section. 

l, = mols/hr. component in liquid 
entering stripping section. 

l, = mols/hr. component in liquid 
portion of feed to column. 

v, = mols/hr. component in vapor 
entering absorption section. 

v, = mols/hr. component in vapor 
leaving stripping section, and 

v, = mols/hr. component in vapor 
portion of feed to column. 

Substituting Equation 6 into Equa- 

tion 8 gives: 


l, = E,(v;+v,) 


Substituting Equation 9 into Equa- 
tion 10 gives: 


l, = E,(v,+E,l.) .... (11) 


Rearranging Equation 7 and sub- 
stituting for 1, in Equation 11 gives: 


l.—l, = E,(v,+£,l,) . (12) 
and solving for 1,: 
L,+E,v; 
l, = ———_—__ .................. . (18) 
eee 


From the definition of HZ, a ma- 
terial balance on stripping section 
gives: 

lL, = 1,(1-£,) (14) 
where 1, = mols/hr. component in 
liquid leaving stripping section. 

Substituting Equation 13 into equa- 
tion 14 gives: 


1. = se ih lM er 
i—Z3 2, 

This gives a relationship afford- 
ing a direct solution for the mols 
per hour of component in the bot- 
toms in terms of the amount of 
the component in the liquid and va- 
por portions of the feed, the absorp- 
tion and stripping factors and the 
number of absorption and stripping 
plates. However, in the usual design 
problem the J, for propane and eth- 
ane are fixed, and the problem is to 
find the liquid and vapor quantities 
corresponding to an assumed num- 
ber of theoretical plates. This entails 
a trial-and-error procedure, but the 
time required is greatly reduced by 
absorption or stripping factor charts 
relating f(A) to A or f(S8) to S. 
Such charts are available in the 
N.G.S.M.A. Handbook(2) or several of 
the standard reference books. In ad- 








Absorption factor (L/KV). 


Fraction of component absorbed or 
stripped from an entering stream. 


Equilibrium Constant (y/zx). 


Mols per hour of liquid at any 
point. 

Total number of theoretical trays 
in the stripping section. 


Total number of theoretical trays 
in the absorption section. 


Stripping factor (KV/L). 

Mols per hour of vapor at any 

point. 

X = Molal ratio: mols of component 

per mol of lean oil. 

Molal ratio: mols of component 

per mol of entering gas. 

Mols per hour of component in the 

liquid phase. 

v = Mols per hour of component in the 
vapor phase. 

2% = Mol fraction of component in the 
liquid phase. 

y = Mol fraction of component in the 

vapor phase. 
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Nomenclature 


The symbols and nomenclature below have been used in deriving design formulae and 
graphical solutions throughout this and installments of the series to follow. 


Superscripts 
* = Denotes the equilibrium state. 
’ = Refers to the absorption section. 


” = Refers to the stripping section. 


Subscripts 

a@ = Refers to the absorption section. 

b = Refers to the point just below the 
bottom plate in the absorption sec- 
tion. 

c = Refers to the point just above the 
top plate in the stripping section. 

f = Refers to feed. 

M = Refers to the stream leaving the 
bottom plate in the stripping sec- 
tion. 

m = Refers to any plate in the strip- 
ping section. 

nm = Refers to any plate in the absorp- 
tion section. 

8 = Refers to the stripping section. 


1 w— Refers to the top plate in the ab- 
sorption section. 








dition, a consistent method of trials 
greatly expedites the work. 

Before illustrating the procedure it 
will be well to review a method cf 
correcting for the inconstancy of the 
liquid and vapor quantities through- 
out any one section of the tower. The 
scheme used(3) is one whereby the 
absorption and stripping factors are 
computed at the rich end of each 
section (at “b’ and “c”’), and a 
graphical correction applied. The 
equilibrium relationship is re-written 
in terms of stoichiometric units. 

For the absorption section we now 
have: 


a xX’ 
d zy’ (1+3X’) 
therefore: 
EKX’'(=Y’) 
© De ce. kc ck cid enwus (16) 
(1+2X’) 
where: 


X’'=mol ratio: 
per mol of lean oil, and 
Y’=mol ratio: mols component 
per mol of entering gas. 


Differentiating Equation 16 with 
respect to X’, it can be seen that the 
slope of the equilibrium line at the 
lean end (X’ and =X’ = 0) is equal 


to K,(=Y,’). The rest of the equilib- © 
rium line may be located by solving © 


Equation 16 for the X’ in equilibrium 
with the incoming wet gas. This es- 
tablishes a point on the equilibrium 
curve and the latter may then be 
drawn by starting at origin with a 
line of the proper slope and passing 
the curve through this point. 

The stripping section is treated 
similarly, but using a slightly differ- 


ent system of molal stoichiometric ; 





units: 
EX” (1+ZY") 4 

Yy’= aw 

>xX” 4 
where: 

Y” =mol ratio: mols of compon- 
ent per mol of stripping va- | 
por, and 

X” = mol ratio: mols of compon- | 


ent per mol of rich oil feed. 7 


The slope of the equilibrium curve 
at the origin is K,/2X”, and the 


curve is constructed as before. The | 
entire procedure will-be clarified by | 
an example, to be presented in the 


second article of this series. 
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Trouble. has. been. experienced 
with burnt-out windings of elec- 
tric motors in intermittent serv- 
ice, such as cooling tower circu- 
lation and wells. Motors are 
adequately sized for the applica- 
tion and the proper current and 
lubrication requirements have 
been met. What is the cause and 
how can it be eliminated? 


Undoubtedly motors giving trouble 
of this description go unoperated for 
long periods, then suddenly and in- 
explicably burn out although they 
have not been excessively loaded. The 
trouble generally is due to deteriora- 
tion of the insulation on the windings 
caused by moisture, even though the 
motor may not be in an “outdoor” 
location or is protected from the 
elements. 


The moisture enters by condensa- 
tion from the air, such as the fa- 
miliar dew or “sweating.” The trou- 
ble is more frequently encountered 
following periods of sustained high 
humidity, during which the motor has 
been idle or used only for short pe- 
riods. The moisture attracts dust 
and often chemical fumes as well. 


No motor insulation ever developed 
can be expected to resist this attack 
indefinitely, yet it is impractical to 
build a motor impervious to the entry 
of atmospheric moisture or dirt. 


Depending on the motor, its insula- 
tion, the current and the environ- 
ment, it may take weeks, months or 
years before the attack damages the 
insulation sufficiently to permit a 
short-circuit to occur. 


The easiest preventive is to start 
the motor at least twice a month, al- 
lowing it to run for as long a time 
as practical. To be effective, this 
should be at least several hours, so 
that the motor windings. get thor- 
oughly warm and dry out. 


If, due to the specific application, 
it is not possible to run the motor 
oiten or long enough to keep mois- 
ture out of the windings, or where 
an excessively damp location is in- 
volved, provide some means of ex- 
ternal heating which will maintain 
a temperature in the motor windings 
above the atmospheric dew point. It 
S generally less expensive and often 
most desirable to use. an electric 
space heater, with or without thermo- 
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Data in answer to questions 
presented on these pages is 
supplied through the coopera- 
tion of authorities with the 
equipment and_ engineering 
companies of the Natural Gaso- 
line Supply Mens Assn., among 
others. Readers are invited to 
submit queries on plant operat- 
ing problems in their own work. 











static control as the circumstances 
may dictate. Steam heat is satisfac- 
tory if available and a gas fire is per- 
missible} provided the safety require- 
ments of the area are met. 


If the motor is of the ‘“‘totally-en- 
closed” type, the matter of drains 
should be investigated should the mo- 
tor not come equipped with them. Be 
sure they are adequately sized for 
the circumstances. Obviously, if 
drains are permitted to become 
clogged with foreign matter, their 
protection value to the motor be- 
comes nil. An inspection interval 
should be set up on this basis, al- 
though the actual period will depend 
on the individual circumstances in- 
volved. 


Regardless of whether the motor 
has drains or not, is run periodically 
to dry it out or is protected by a 
space heater, it should be scheduled 
for disassembly and clean-up at least 
every two years. Not only should lu- 
brication be replaced (because mois- 
ture can condense there, too) and 
the internals inspected for deteriora- 
tion, but the windings should be freed 
of dirt accumulations and dried out. 


Drying may be accomplished as 
previously mentioned by running the 
motor for several hours, with a hot 
air blast, or in an oven. A cleaning 
solution recommended by the manu- 
facturer should be employed for 
windings although some maintenance 
men prefer a solvent of carbon tetra- 
chloride in kerosine. 


As a final protection, a fresh coat 
of any good air-drying synthetic var- 
nish should be applied with a brush 
to the exposed portions of the wind- 
ings, using care not to encroach upon 

the proper clearance between running 
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Gasoline and Cycling Plant Operation 


Conducted by DAVE THORNTON 


parts of the motor.—Ray F. Riddle, 
Riddle & Hubbell, Manufacturers 
Representatives, Tulsa. 


What is the better pump for 
fractionator reflux service — a 
horizontal type or the vertical 
deepwell pump? 


It is generally preferable to use a 
horizontal process type pump for 
tower reflux than the so-called ver- 
tical deep well type pump. However, 
conditions may be encountered where 
the vertical type is preferable. The 
situation boils down simply to this: 
If the reflux accumulator can be lo- 
cated a sufficient distance above the 
pump to provide it with adequate suc- 
tion head—the so-called NPSH—for 
the liquid involved, then the hori- 
zontal pump is the one to use. 


The horizontal pump is initially 
much lower in price and is much 
easier to maintain. The horizontal 
process type pump recommended for 
this service is so constructed that 
maintenance or even extensive parts 
replacement and repairs can be per- 
formed by competent plant mechan- 
ics without difficulty or special tools. 
Also, because of its location the hor- 
izontal pump is ‘easily accessible for 
this work. 


The deep well pump has the ad- 
vantage in that the suction can be 
as far below ground level as is re- 
quired to give the necessary NPSH. 
On the other hand it must be sent to 
a specialty shop or returned to the 
manufacturer for extensive mainte- 
nance or repair since it requires spe- 
cial “know-how” to properly service 
it. 


There is one alternative, especially 
when handling small quantities at 
high suction pressures, and that is 
the use of the so-called close-clear- 
ance simplex pump, which again has 
a much lower initial cost than the 
deep well type and is extremely 
simple to maintain. 


The choice between the deep well 
and the horizontal process pump is 
one of original planning, and the 
careful consideration of the overall 
economic factors involved.—Paul L. 
Armstrong, Union Steam Pump Sales 
Co., Los Angeles. (C.N.G.A. “In- 
formation Please” Session, Oct. 8.) 
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MODERN SOLVENT REFINING | 
OF LUBRICATING OILS 


Article 2 


By V. A. KALICHEVSKY 


Pes tris ears tohionsesibenaniniatacainae 


Consulting Chemical Engineer, Magnolia Petroleum Co., Beaumont 


In the general consideration of solvent processes in lube oil manu- 
facture, the fact that the effect of solvents is often overlapping gives ad- 
ditional importance to setting up the proper sequence of refining steps. 
Advantages of solvent refining over sulfuric acid treating are discussed 


briefly. 


Fundamental principles of propane deasphalting are reviewed. 


The intricate structure of wax present in oil and the fact the structure may 
change under temperature and other conditions adds to the complexity of 


the dewaxing step. 


Article 3, to appear in the February Petroleum Processing, will discuss 
solvent dewaxing methods and the principles for calculating the desirable 
solvent-to-oil ratio in solvent lube oil refining, among other points. 


General Aspects of Solvent Refining 
INISHED lubricating oils should 
be free of all materials which have 

an adverse effect on their perform- 

ance characteristics. This usually 
means removal of asphalt, low vis- 
cosity index constituents and wax. 

Distillate stocks which are freed of 

asphalt during distillation do not need 

to be deasphalted and require only 
the last two treating steps, Because 
of wide variations in the properties 
of crude oils and product specifica- 
tions, it is occasionally possible to 
eliminate some of the treating pro- 
cedures. For instance Coastal dis- 
tillates may contain practically no 
wax while some of the residual oils, 
like those arising from Pennsylvania 
crudes, are almost free of asphalt, 
making superfluous their removal 
from the respective stocks. However, 
in the case of Pennsylvania residua 
propane treatment may be desirable 
for eliminating resins and thus re- 
ducing the load on percolation filters. 

When crude oil arrives at the re- 
finery it is distilled to remove the 
light fractions. The portion of the 
crude left in the still and known as 
long residuum may be processed as 
such or subjected to vacuum distil- 
lation. The resulting short residuum 
and distillate stock are then processed 
separately. The second alternative of- 
fers a greater flexibility in the prep- 
aration of finished products of vari- 
able viscosity ranges and degree of 
refining and permits segregation of 
paraffin wax associated with distil- 
late stocks from micro-crystalline 
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wax found in residua. The last con- 
sideration is of importance to refin- 
eries interested in marketing waxes 
or lacking in modern dewaxing equip- 
ment. 

Occasionally all the oil is distilled 
leaving in the still an asphaltic resi- 
due. Such an operation is common 


with Coastal crudes which have rel- 
atively low boiling points. These 
heavy distillates are often referred 
to as overhead cylinder stocks. As 
they may contain both types of waxes 
their dewaxing by the old conven- 
tional methods is extremely difficult 
if not impossible, although they can 
easily be handled by the modern solv- 
ent processes. Considering that distil- 
lates and residua of different viscos- 
ity ranges can be obtained in the 
course of distillation and that each 
stock may need special handling, the 
magnitude of the problem arising be- 
fore the refiner who is interested in 
securing the highest pocsible quality 
product at minimum cost becomes 
self-evident. It is also apparent that 
the operating pattern will vary from 
one refinery to another depending on 
local conditions. 

Assuming that all of the solvents 
involved are capable of accomplish- 





THIS MONTH'S COVER 


One of the new- 
est lube oil plants is 
that of Shell Oil Co., 
Houston. This view 
of the pipe rack serv- 
ing the deasphalting 
and phenol extrac- 
tion units illustrates 
one unusual feature 
of the plant’s con- 
struction — use of 
aluminum _ sheeting 
for wrapping all in- 
suated pipes and 
vessels. Sheets 3 ft. 
by 10 ft. and 4 ft. 
by 10 ft. were used, 
0.025 in. thick for 
pipes, whether _ in- 
side or out, and 
0.032 in. thick on 
towers, vessels and 
exchangers. Design 
and construction was 
by M. W. Kellogg 
Co. 
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ing perfect separation between the 
desirable and undesirable constitu- 
ents, the order in which they are ap- 
plied to the oil would be of second- 
ary importance. However, the effect 
of solvents is often overlapping and 
the discarded oil fractions normally 
contain some of the occluded or dis- 
solved materials which belong to the 
refined phase. For instance, if de- 
waxing precedes other refining steps 
wax will be contaminated with as- 
phalt, from which it can be separated 
only with great difficulty even in 
the laboratory. Furthermore during 
the subsequent treats the remaining 
small quantities of wax will concen- 
trate in the refined oil, raising its 
pour point. In order to meet specifi- 
eations the raw fractions must be 
dewaxed more drastically than the 
refined oil, which involves additional 
refrigeration, and the savings ob- 
tained by discarding the unrefined as 
compared to the refined oil occluded 
by the wax are usually insufficient 
to balance the overall processing cost. 


If deasphalting follows the solvent 
refining step the colloidal asphalt 
particles will distribute between the 
extract and raffinate phases raising 
their viscosities, increasing the emul- 
sification tendencies and unfavorably 
affecting the ease’ of separation into 
two layers. The efficiency of the 
solvent refining equipment and its 
throughput capacity are thus con- 
siderably reduced. In addition the 
removed asphalt will contain some of 
the expensive refined oil. 


Oils extracted with solvents are 
often finished with clay. Percolation 
or contact methods may be employed 
and the choice between the two de- 
pends on local conditions. Percolation 
is a batch process embodying some 
of the counter-current flow principles, 
while contacting is a continuous pro- 
cess of the parallel flow type. A com- 
plete description of the two processes 
may be found elsewhere(4) but it 
might be mentioned that whenever 
processing of a large number of small 
batches of oil is involved the con- 
tact process is at a disadvantage be- 
cause of the necessity of slopping ap- 
preciable volumes of materials. 


The solvent refining methods quick- 
ly supplanted but did not entirely 
eliminate the conventional sulfuric 
acid treatment. This is explained by 
the fact that in some instances very 
small quantities of acid are sufficient 
to secure oils of the desired quality 
while in others the sufuric acid treat- 
ed products may show better service 
‘haracteristics. 


In selective solvent refining a min- 
mum volume of solvent is necessary 
to obtain separation into two phases. 
“or this reason the loss of oil to the 
xtract cannot be brought below a 
certain figure which might be higher 
han that which would be incurred in 
sulfuric acid refining to prepare the 





Propane compressor installation in pumphouse of Shell Oil Co.’s new propane 
deasphalting unit at Houston 


desired quality product. Although the 
solvent extract has some potential 
value while the acid sludge might be 
considered as waste, the differential 
cost of the two may not be sufficient 
to revert the balance in favor of 
solvents. Besides, in meeting certain 
specifications, such as color, sulfuric 
acid is frequently much more efficient 
than solvent and its combined physi- 
cal and chemical action on the oil 
may occasionally produce better ma- 
terials than those secured by the 
purely physical action of solvents. 
For this reason a thorough investiga- 
tion is needed before one process is 
substituted for the other. 

It may be added that comparisons 


General view of Shell’s propane deasphalting unit. 


between sulfuric acid and solvent 
treats are made by using economical 
quantities of the two reagents. How- 
ever, if this consideration is disre- 
garded and the quantity of acid is in- 
creased, the two products begin to 
approach each other in many proper- 
ties, although they may not necessar- 
ily become identical because of the 
chemical effect of the acid. 

When the solvent refined oils first 
appeared on the market their over- 
all quality was much superior to that 
of the sulphuric acid treated oils but 
in some respects, such as in their 
corrosion characteristics, they were 
found to be inferior. It was soon dis- 
covered that these shortcomings 


Note overhead cranes in- 


stalled to facilitate handling heat exchanger tube bundles 
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could be corrected by the use of addi- 
tives. Further work divulged that al- 
most any property might be improved 
by incorporating into the oil small 
quantities of various chemieals. As 
a result the mineral oils began to ac- 
quire the status of a vehicle for such 
chemicals and their inhibitor or ad- 
ditive response became of primary 
importance. In this respect the solv- 
ent refined products are generally 
superior to the sulfuric acid treated 
oils, and this is of considerable eco- 
nomic value to the refiner. 

Solvent Deasphalting Processes 

The oldest deasphalting process is 
distillation... Unfortunately the very 
heavy lubricating oil fractions cannot 
be distilled commercially without de- 
composition even when the most mod- 
ern equipment is employed. The loss 
of oil to still residue is, therefore, 
appreciable. Some of the asphaltic 
materials may also be carried over 
by the distillate. This can hardly be 
avoided because to secure the maxi- 
mum possible vacuum the still should 
contain as few plates as possible and 
its construction should be very simple 
to avoid an excessive pressure drop 
which interferes with vaporization. 


It is also not yet definitely established 
whether no interference exists be- 
tween the boiling points of the oil 
and asphaltic substances. However, 
for all practical purposes’ it may be 
assumed that a sharp separation be- 
tween these two crude oil components 
cannot be achieved by plant distilla- 
tion. Nevertheless if the recovery of 
extremely heavy oil fractions is of 
secondary importance, distillation 
might still be more economical than 
solvent deasphalting. 

Sulfuric acid and clay are other 
conventional deasphalting agents. Be- 
cause of its very versatile action sul- 
furic acid might remove from the 
crude oil some of its valuable frac- 
tions and this is particularly true if 
a thorough removal of asphaltic sub- 
stances is desired. Besides the deas- 
phalting action of the acid is seldom 
complete unless excessive quantities 
of the acid are employed. Clay is 
even less satisfactory than sulfuric 
acid in this respect and the quantity 


of it that is required to remove as- . 


phalt from an average type of crude 
lubricating oil becomes prohibitive. 

Ability of light hydrocarbon solv- 
ents to precipitate asphalt has been 
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Flow diagram of propane deasphalting process 


known for many years but the rang: 
in investigations has not been extend. 
ed to the liquefied hydrocarbon gases 
until about 1920.(5) These low mole 
cular weight substances were founc 
to be very efficient in separating 
crude lubricating oils into fraction: 
according to their molecular sizes 
The difference between propane anc 
similar hydrocarbons like methane. 
ethane, or butane, is not in their 
ability to act as precipitants but in 
the range of molecular sizes covered 
Propane happens to best fit refinery 
requirements. If methane or ethan¢ 
are employed some of the valuabl 
heavy lubricating oil molecules ar 
lost with the asphalt, while butane 
and higher members of this hydrocar- 
bon series tend to keep a portion of 
the asphalt in the refined phase. 


It is possible to use proper mix- 
tures of hydrocarbon gases which 
would give results similar to those 
obtained with propane. However, such 
mixtures have a considerably higher 
vapor pressure than propane and 
their composition must be kept with- 
in close limits. Similar reasons in- 
cluding the cost of the reagents ap- 
plies to the use of other low molecu- 
lar weight substances recommended 
in some patents instead of propane. (é) 


In commercial practice propane is 
often contaminated with other hydro- 
carbons including propylene. Such 
impurities should be kept at a mini- 
mum because they tend to disrupt 
the action of propane. Unfortunately 
no published data are available which 
would permit establishment of maxi- 
mum practical limits for such con- 
taminations. These limits will vary, 
however, with the individual plants 
because the unfavorable effect of im- 
purities in propane might be neutral- 
ized to a certain extent by a change 
in the operating conditions. It is of 
interest that propylene is much less 
satisfactory than propane for deas- 
phalting purposes although its mole- 
cular weight is slightly lower. 

Originally propane was employed 
in a two-stage batch system. How- 
ever, this method. of applying it did 
not permit satisfactory separation of 
oil from asphalt and resulted in high 
losses of the refined oil. Counter-cur- 
rent extraction towers were conse- 
quently developed where the oil is al- 
lowed to gravitate downward from 
the top while propane is introduced 
at the bottom. 

The propane-to-oil ratio is  fre- 
quently as high as 9 to 1 in order 


to insure satisfactory separation of | 


the asphalt and to reduce the quanti- 
ty of oil lost in the asphaltic residue. 
A temperature gradient is normally 
maintained within the tower to in- 
sure maximum efficiency of extrac- 


tion. The top and bottom tempera- | 


tures vary somewhat in individual 


plants depending on the type of 


stock treated and degree of deas- 
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phalting desired. It is not uncom- 


mon to keep the top temperature 
at 180° F. and the bottom tem- 
perature at 120° F. Propane is 
often introduced at more than one 
point within the tower which facili- 
tates maintenance of a proper tem- 
perature gradient within the system. 
No particular difficulty is encount- 
ered in pumping the precipitated as- 
phalt which contains some dissolved 
propane that reduces its viscosty. 


A general description of the solv- 
ent extraction technique is presented 
with the discussion of selective solv- 
ent processes and need not be re- 
peated here. However, propane has 
some peculiarities of its own which 
are not observed with other com- 
mercial solvents and are related be- 


= low. 


Propane is a gas at normal tem- 
peratures but it can be liquefied by 
applying pressure. The maximum 
temperature at which propane may 
be compressed into a liquid is 212.2° 
F. The minimum pressure which must 
be applied at this temperature to 
keep it liquid is 643.3 psi. Above 
these critical conditions propane is a 
gas irrespective of the magnitude of 
the pressure used. This shows that 


™ by employing sufficient pressure the 


volume occupied by the gaseous pro- 
pane at above 212.2° F. may be 


"smaller than the volume of liquid 


propane below this temperature. 


Liquid and gaseous propane differ 
in their solubility characteristics. Un- 
der certain conditions gaseous pro- 
pane may dissolve more oil than li- 
quid propane and within certain tem- 


®perature ranges considerable varia- 
} tion in solubility is observed by mere- 
Sly varying the pressure at a con- 


» stant temperature. This may best be 


visualized by describing the phenom- 


Senon known as retrograde condensa- 
tion and observed with many mix- 


@tures near the critical temperature 


= region. 


Assume that the mixture consist of 
two components, A (oil) and B (pro- 


|pane). At a certain pressure B is 


dissolved by A while at a higher 
pressure A is dissolved by B. As 


m@the pressure is raised the homogene- 
sous 


solution of B in A begins to 
Separate into two phases because the 


component B begins to exert its sol- 


mubility characteristics toward A. One 


msc in pressure the 
=°' © toward A begins to outstrip the 
eso'vent power of A towards B until 








phase consists, therefore, of a solu- 


mtion of B in A while the new phase 


is the solution of A in B. With further 
solvent power 


A is completely dissolved by B. Thus 
by merely raising the pressure a ho- 
mMoceneous solution begins to sepa- 


mara 4 second phase which first be- 


£} to 
Vj 


grow and then diminishes 
‘urther increase in pressure un- 
homogeneous solution reappears 
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Vacuum lube oil distillation unit in Burmah, designed .and constructed by the 
Lummus Co. 


In a system consisting of propane, 
oil and asphalt (the last two terms 
are used qualitatively because of the 
impossibility of drawing a distinct 
dividing line between the two com- 
ponents for the reasons already ex- 
plained) similar phenomena _ take 
place within certain temperature re- 
gions with the exception that the 
presence of the third component— 
acphalt—introduces additional com- 
plications. Propane tends to reject 
the asphalt while oil keeps it in 
colloidal solution. The propane-in-oil 
and oil-in-propane solutions that may 
exist under different pressures but at 
the same temperature behave some- 
what differently towards the asphalt 
explaining the following observed be- 
havior of such mixtures in certain 
temperature and prescure ranges.(?7) 


1. The higher the temperature, the 
less is the solubility of oil in propane. 

2. The more propane is added to an 
asphaltic oil, the less asphalt is dis- 
solved. 

3. Pressure has a large effect on 
solubility. 

4. Compressed propane gas will, at 
certain temperatures, dissolve more 
oil than liquid propane at slightly 
lower temperature and pressure. 

In general, at temperatures of 
about 70° F. to 140° F. both oil and 
wax are quite soluble or miscible 
with propane while asphalt is not. 
At temperatures above 100° F. and 
up to its critical temperature, the 
solvent characteristics of liquid pro- 
pane with respect to the oil begin to 
deteriorate. As the optimum treating 


- 


conditions vary with the nature of 
the stock and the impurities which 
might be present in commercial pro- 
pane, suitable adjustments are neces- 
sary in processing individual mater- 
ials for securing the most economical 
results at various refineries. 


Crystallization of Wax 


On cooling, the wax separates from 
the oil. The structure of wax crystals 
is rather intricate and in most in- 
stances they form a complicated and 
interconnected network of solid ma- 
terial with a sufficient number of 
pockets to envelop all the oil which 
remains liquid. As a result, the whole 
body of the oil ceases to flow. 

The ability of the oil to retain its 
fluidity at low temperatures is meas- 
ured by the pour point, expressed in 
°F., and corresponds to the tempera- 
ture at which the oil stops flowing 
when chilled under strictly specified 
experimental conditions. These con- 
ditions are very important because 
the method of handling the oil prior 
to the test, the rate of chilling and 
other variables affect the size and 
shape of the crystals, while the di- 
mensions and design of the contain- 
er and the method of taking observa- 
tions have a direct effect on the 
stresses created within the network 
of the wax crystals and on its re- 
sistance to deformation. An oil which 
has stopped flowing from a small 
vecsel may be fluid in a larger re- 
ceptacle although the two are handled 
identically. 


Wax present in the oil is not a 
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uniform substance 


and its chemical 
structure is not simple. For this rea- 
son the nature of wax separated from 
the oil changes both with the rise in 
the boiling point of the oil fraction 
with which it is associated, and with 
the dewaxing temperature. This is 
indicated by variations in the melting 
point and in other properties of the 
wax as well as by its appearance. 
Although a considerable amount of 
important work has been done on 
this subject(s) it has mainly served to 
demonstrate the complexity rather 
than the simplicity of the problems 
involved. 

Wax associated with the very high 
boiling or residual fractions is dif- 
ferent from that present in the low 
boiling fractions. The difference is 
particularly noticeable in the size of 
crystals which, in the case of the 
microcrystalline wax, are visible only 
under high magnification. The wax 
present in the residual oils is, there- 
fore, referred to as microcrystalline 
or ceresin wax, while that present 
in the distillates is known as paraffin 
wax. As was previously mentioned, 
the split between the two types of 
waxes is usually achieved by distilla- 
tion. However, the split is not neces- 
sarily sharp because waxes having a 
distinctly different crystal structure 
may overlap with respect to their 
boiling and melting points. Likewise, 
wax associated with the same boiling 
point oil fraction may be resolved in 
waxes of different melting points by 
varying the dewaxing temperature. 
To complicate the matter the pres- 


ence of asphaltic substances in the. 


oil may have a profound effect on 
the size of crystals formed. In the 
past, theories were even advanced 
that the difference between paraffin 
and ceresin waxes should be ascribed 
not to the variations in their chemi- 
cal structure but to the presence of 
such impurities. It also seems possible 


that by cracking, some of the cere- 
sin waxes may be converted into para- 
ffin. 

The pour point of the oil is usu- 
ally accepted as a criterion of the 
presence of wax. However, this is 
not always so because viscosity of the 
oil itself, particularly when it con- 
tains asphalt, may become so great 
at low temperatures that it will cease 
to flow even in the absence of wax. 
In such instances the pour point of 
the oil is often referred to as “vis- 
cosity pour point’. It can be reduced 
only by the removal of some of the 
asphaltic materials. 

Crude oils differ both in the content 
and in the nature of their wax con- 
stituents. Some of them, such as 
Pennsylvania oils, may contain large 
quantities of waxes and pseudo-waxes 
while others, like Coastal oils, may 
be almost free of them. Likewise, one 


* erude oil may contain relatively high 


melting point waxes while another 
one may be almost free of them al- 
though the absolute quantity of the 
wax present in the first oil may be 
greater than in the second. The be- 
havior of the oil in dewaxing opera- 
tions is to a certain extent depend- 
ent on these factors, while the traces 
of wax that are left in the finished 
oil may or may not be objectionable 
depending on their nature. 

The high melting point waxes often 
precipitate at relatively high tempera- 
tures which may be considerably 
above the pour point of the oil. As 
a result, the oil acquires a cloudy 
appearance. The temperature at 
which such a cloud fornis is referred 
to as the cloud point. A high cloud 
point has no significance with re- 
spect to oil performance but is usually 
objectionable to the customer. The 
wax cloud in a finished oil is often 
due to slight contamination with wax 
that has been reincorporated into 
the oil because of leaky filters or 


View of Plant 14 at Sun Oil Co.’s Marcus Hook, Pa., refinery. At leff are Petro- 


Chem furnaces and vacuum fractionating tower. 
is in foreground 


Part of DuoSol extraction unit 
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faulty dewaxing operations. It muay 
also develop in products, such as 
those obtained from certain Coastal 
crudes, which are not dewaxed be. 
cause of their low pour point though 
such crudes may contain traces of 
high melting point waxes. Before re. 
fining, these waxes are kept in solu- 
tion by the asphaltic substances and 
low viscosity index constituents which 
prevent their precipitation. When 
such substances are removed in the 
course of refining the wax begins 
to precipitate at considerably higher} 
temperatures because of the absence | 
of these protective agents. 

Similarly to the pour point, the 
cloud point of the oil depends on the 
conditions to which the oil is exposed. 
A finished oil may have a low cloud 
point as determined by the standard 


test but it may still develop a cloudy) 
appearance after standing for several} 
days or weeks at room temperature. 


Formation of such clouds can oc- 
casionally be prevented by the ad- 
dition of substances such as _ bees- 
wax or spermaceti(9), pentastearyl 
glucose(°), butyl borate(1) and 
others, though this is not always per- 
missible because of the necessity of 
meeting other specifications, and the 
wax'is removed by the usual. dewax- 
ing, methods. It is of interest that 


the pour point depressants, i.e., sub-¥ 
stances which are capable of lower-7 
ing the pour point of the oil by al-9 
tering the structure of the wax crys-7 
tals, are not very effective in lowering } 


the cloud point. 


The presence of moisture also im- 
parts a cloudy appearance to the oil.) 
It is not always pcssible to differenti- 7 


ate between the wax and moisture 
clouds by visual inspection, but this 
might be done by placing a drop 
of oil on a very hot plate and noting 


whether or not it sputters, which is 9 
indicative of the presence of water. 7 
The oil may absorb moisture not only 7 
in the course of processing but also 


in storage due to condensation of 


water vapors caused by temperature 4 
fluctuations. This can be avoided by % 


equipping tanks with roof steam 
coils. (12) 
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COMPRESSOR DESIGN 





"CLEARANCE POCKET’ PISTONS 


Reduce Compressor Installation Costs 


NEW gas compressor piston, 

incorporating clearance pock- 
ets within the piston itself, has been 
developed for use in the natural gaso- 
line and gas pipeline industries by 
Phillips Petroleum Co. engineers. 


It was designed to solve the eco- 
nomic problem of sizing compressor 
cylinders to best take advantage of 
available or anticipated changes in 
operating pressure conditions. It 
will enable compressors to handle the 
wide variations in suction pressures 
usually met during the years a nat- 
ural gas field is in operation without 
wasting available installed horse- 
power in the later period of decline 
in suction pressure. 

Large savings to plant operators 
are said to have resulted from in- 
stallation of the new design of pis- 
ton instead of utilizing cylinder ca- 
pacity greater than would be needed 
in the later operating period of the 
property. One particular installa- 


» tion saved an operator about $90,000, 
» it was reported. The pistons are be- 
) ing made by one compressor manu- 


And Increase Gas Pumping Capacity 
In Natural Gas and Gasoline Plants 


facturer under license from the Phil- 
lips company. A number of shops 
have been licensed to manufacture 
them locally for replacement pur- 
poses. 


The new piston was described in a 
paper, “Reduction of Installation 
Cost and Increased Gas Pumping Ca- 
pacity by Use of Compressor Cylin- 
der Clearance,” by W. R. Barrett, su- 
perintendent, mechanical mainten- 
ance section, gas department, Phil- 
lips Petroleum Co., Bartlesville, 
Okla., and presented before the re- 
gional meeting of the Natural Gaso- 
line Association of America in Ama- 
rillo, Texas, Dec. 10, 1948. , 


Adaptable to Hollow Pistons 


Essentially the device is a com- 
pressor piston which incorporates in- 
ternal clearance pockets and which is 


Fig. 1—Typical clearance pocket-type 

piston using eight pockets, in which 

clearance can be added in increments 
of 122% 


readily adaptable to any compressor 
cylinder having a cored or hollow pis- 
ton, or whose piston is large enough 
to allow space for such pockets. A 
typical design is illustrated in Fig. 1. 


The area inside the piston is divid- 
ed by appropriate partitions into sep- 
arate pockets of size and number 
deemed most suitable for the par- 
ticular size cylinder involved. Part 
of the pockets may be opened to 
serve as additional clearance for the 
head end of the cylinder, and part 
may be opened for the crank end as 
desired. Clearance arrangement may 
be changed at any time by simply re- 
moving or replacing the plugs. This 
can be accomplished by taking off a 
valve and without removal of the 
cylinder head. 

In the natural gasoline industry, it 
is seldom necessary or desirable to 
make changes in compressor cylin- 
der efficiency more often than each 
three to six months. In most cases 
a change once a year will suffice. The 
oil and gas producer will usually ar- 
range his production schedule so as 
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Wilson-Snyder builds modern pumps for all types of 
Refinery Service. 


Reciprocating Power Driven Pumps— Duplex or Triplex 
with roller bearing or mill bearing power ends. Arranged 
for electric motor, steam engine, turbine or internal 
combustion engine drive. 

Steam Driven Pumps— Duplex and simplex piston or 
plunger types. 

Centrifugal Pumps— Horizontal, single stage; single suc- 
tion or double suction. Horizontal, multi-stage, single 
suction. Vertical single and multi-stage. 


Bring your Refinery Pump problems to “Oilwell” and let 
us assist you in making the proper selection of a Wilson- 
Snyder Refinery Pump to suit your particular needs. 


~@O 


CMe Te. o 





For Quality... Dependability... Economy and Service 


ea Neoren 


Typical 
Wilson-Snyder 
Installation 


showing one section of a 1700 B.P.D. Dubbs Cracking 
Unit. Complete Unit Comprises- 





1 — 7x 4', x 10 Duplex Residuum Pump. 

1—5% x 16 Duplex Forged Steel Charge Pump— 
Diesel Engine Drive. 

1—4 x 12 Duplex Forged Steel Charge Pump — 
Diesel Engine Drive. 

1 — 10 x 6 x 10 Stabilizer Reboiler Pump. 

1 — 10 x 6 x 10 Duplex Fractionator Charge Pump. 

1—7 x 44, x 10 Duplex Absorber Draw-off Pump. 
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1 — 10 x 6 x 10 Duplex Reflux Pump. 
1 — 10 x 5 x 10 Duplex Spare Reflux Pump. 
1 — 10 x 5 x 10 Duplex Stabilizer Charge Pump. 
1 —7x 5 x 12 Simplex Stabilizer Reflux Pump. 
2— 6x 4x 6 Duplex Fuel Oil Pumps. 
2 —6x 4x 6 Duplex Boiler Feed Pumps. 
1 — 6 x 4 x 6 Duplex Caustic Pump. 
1 — 12 x 2 x 12 Simplex Ram and Test Pump. 
OilL WELL SUPPLY COMPANY 


Branches Serving All Oil Fields 
Executive Office DALLAS, TEXAS 
Export Division Office 
30 ROCKEFELLER PLAZA 
NEW YORK 20, WN. Y. 


Division Offices CASPER, WYOMING 
COLUMBUS, OHIO . . . DALLAS, TEXAS 
HOUSTON, TEXAS . . . TULSA, OKLAHOMA 

LOS ANGELES, CALIFORNIA 
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Clearance Pocket Pistons 





TABLE 1—Volumes and Effect of Internal Chambers in Compressor Pistons 
Piston— 


Reduced Size, 
Cylinder Using 
Internal 
Clearance 
commune immane 


ee 


No. of 
pockets 
er 


Total int. . 
clear. added % Clearance Efficiency+ 

of one pock, cu. in. Norm, Max. Norm. Reduced 

5 —Hh— 7 8 
71.5 286. 16.5 82.9 
51.4 411.2 19.5 84.7 
85.25 682. 19.95 87.9 
140. 1120. 24.05 85.5 
185. 1480. 22.98 87.8 
215. 1720. 23.3 88.7 
245. 1960. 22.39 89.1 
254.6 2546. 25.39 87.1 
166.4 1331.2 22.45 82.5 
278. 2224. 25.65 84.1 
535. 4380. 23.97 88.6 
587. 4696. 23.77 89.1 
81.5 326. 16.25 83.0 
140. 700. 17.08 84.9 
127. 1016. 5 37.4 76.8 


Volumetric 
——_———— Compressor - 
Meke 
onan 
Clark 
Clark 
Clark 
Clark 
Clark 
20 Clark 
20 Clark 

2 20 Clark 

2 14 Clark 
14 Clark 
26% x 20 Clark 
27% x 20 Clark 
12x 16 I-R* 
1¢ 

1 


Cu. in, vol. 








— 
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64.25 
58.25 
57.30 
49.50 
51.20 
50.70 
49.70 
46.30 
52.40 
45.80 
49.50 
50.00 
64.70 
63.10 


9 x 20 
8% x 20 
10 x 20 
10% x 20 
12% x 20 
14 x 20 
14 x 20 
15 x 20 
16% x 20 
18 x 14 
20 x 20 
22 x 20 
10 x 16 
14x16 
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* I-R is Ingersoll-Rand. 


Assuming that compression ratio is 4, and gas ‘‘N’’ 


value is 1.26. 


22.00 7™% x12 





to maintain a fairly constant volume 
over six month to one year periods. 
Or if the gas is being taken from 
dry wells, clearance changes are ne- 
cessary only to take care of well 
pressure decline. This will usually 
not occur at less than six month in- 
tervals. 


The clearance pocket type pistons 
may be installed in a cylinder at a 
cost slightly greater than that of 
conventional pistons, Mr. Barrett 
said. This represents only a small 
fraction of the cost of changing cyl- 
inders, is considerably less than that 
of any type adjustable pocket of 
comparable capacity and even cheap- 
er than the conventional “bottle” 
type fixed clearance pocket of equal 
capacity. 

An operator has the added advan- 
tage that the clearance is inside the 
cylinder out of the way, and vol- 
umetric efficiency may be changed 
at any time by one or two men in a 
few minutes. No maintenance cost 
is involved. The clearance when 
used is practically 100% effective; 
that is, the reduction’in volumetric 
efficiency will be almost exactly the 
expected or calculated amount. 


Conventional Pockets not Adequate 


Usually, where other conventional 
clearance pockets are used, the add- 
ed clearance volume is not fully ef- 
fective and it is difficult to calculate 
with any great degree of accuracy 
the amount of clearance needed, Mr. 
Barrett pointed out. Piston pockets 
are more effective because the plug 
opening is on the flat area. of the pis- 
ton: as a result gas enters from all 
directions. The passage is of ample 
capacity, and short, and the pressure 
drop is negligible. 


In the case of a pocket installed 
on the side of the cylinder, there is a 
long passage through both the cyl- 
inder wall and the water jacket. The 
sas from the entire area of the pis- 
ton therefore must travel to one side 
of the cylinder. In addition, the pas- 
sage becomés obstructed near the end 
‘t the stroke by the piston itself. 

A pocket installed in the outer 
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head has the advantage of being out 
in the center, the gas entering from 
all directions; and flow is not re- 
stricted by the piston. However, 
there is still a long passage through 
the water jacket, and the fact that 
clearance is applied only to one end 
of the cylinder results in an unbal- 
anced condition leading to excessive 
vibration. 


The problem of sizing cylinders to 
meet changes in operating pressure 
conditions has always been an impor- 
tant one in the natural gasoline and 
gas pipe line industries, Mr. Barrett 
said. “In practically every instance 
where a new field has been developed, 
and to a great extent where new in- 
stallations have been made in an old 
field, the designer of the compressor 
plant has been confronted with the 
initial problem of comparatively 
large gas volumes, obtainable under 
relatively high suction pressures; 
whereas, he must anticipate that 
eventually the gas will have to be 
taken at atmospheric pressure or 
below.” 


Installation can be justified only 
for that equipment which it is rea- 
sonable to assume will be loaded 
throughout the period needed to re- 
tire the investment, he explained. 
This results in large volumes of gas 
being vented to the air in the early 
stages of operation and serious dam- 
age to compressor equipment, which 
is overloaded in an effort to handle 
as much gas as possible. Later, it is 
impossible to utilize the available in- 
stalled horsepower due to decline in 
suction pressure. The result is the 
same, whether the decline is due to 
the producers demanding lower pres- 
sure or to extended gathering system 
and excessive pressure drop. 


Saves Nearly $90,000 


The installation in which the Phil- 


lips-designed clearance pocket type * 


pistons saved a plant operator some 
$90,000 was a case where the gas 
volume and intake pressure had in- 
creased shortly after the plant was 
started up. The equipment comprised 
a battery of 35 250-hp., twin hori- 


zontal, gas engine compressors using 
17 x 20 in. (Clark type “S”) cylin- 
ders which the company had on hand. 
Design specifications actually called 
for cylinders of 14-in. bore. As a re- 
sult of using the larger cylinders, the 
compressors were seriously overload- 
ed in an effort to avoid wasting gas. 


Equipping the plant with 70 new 
cylinders of the smaller size would 
have cost in the neighborhood of $90,- 
000 to $100,000. Another alternative, 
adding more compressor units would 
have cost considerably more. In- 
stead, the Phillips-designed pistons 
were used at a cost of $11,000. Oper- 
ating conditions were satisfied by us- 
ing only 621%.% of the clearance 
available in these pistons. The gas 
pumping capacity was raised from 
the calculated 87,500 MCF/day to 
about 107,500 MCF/day, and the 
horsepower requirements were re- 
duced to well within the rating for 
the units. 


Installed in Booster Plant 


In citing another case involving 
the use of the new pocket-type pis- 
tons, Mr. Barrett said: 


. a booster compressor plant 
was planned involving installation of 
five 600-h.p. (Clark) right angle com- 
pressors. It was impossible to deter- 
mine what the intake and discharge 
pressures would be. It was antici- 
pated that for the first year or two 
gas might be received at suction 
pressures around 20 to 30 psig., and 
discharge pressure would depend to 
a large extent upon volume handled 
and discharge line pressure drop. It 
was generally agreed that the suc- 
tion pressure would eventually be re- 
duced to 0 psig., at which time 20-in. 
bore, compressor cylinders would be 
needed. It was finally decided that 
14-in. bore cylinders would be the 
best guess for initial operation. 


“The cost of 14-in. cylinders, in- 
cluding piping changes, later was es- 
timated at $60,000. It was also an- 
ticipated that there probably would 
be no market for the cylinders when 
taken out of service. 


“By using clearance pocket type 
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[233 pistons in 20-in. cylinders with 60 - 
23 19" psig. discharge pressure, intake pres- arma 
sure up to and including 8 psig. could oats 
aay Bee ia be handled without exceeding the ca- - a y 
ae eee pacity of the power end. = off 
™ “It later developed that gas could with v 
| 200 .. deat be obtained at higher pressure than 8 imum 
Pte psig. By unloading the crankcase open), 
7 °° 42 abit end of each compressor cylinder and percer 
18 e3 * using maximum available clearance ment. 
ont ¥ sux | on the head end, suction pressure up cylind 
= er 3 to 45 psig. and discharge pressure of cleara 
> 80 psig. were handled. Thus a maxi- the cy 
s| 120%" pF ou ; mum volume of 72 million cu. ft. per duced 
Fy Fig. 2—Results ob- day was pumped, whereas the orig- availa 
5's] ofc tL. 2:  tainable when a __inal estimate had been 54 million cu. The 
g "8° Phillips piston is ft./day. are of 
: sisy 82 installed in a 23 “Tests on the unloaded crankcase of cot 
313 Pri x 14 in. Type end of compressor cylinders revealed tween 
i i 3 “VTH” Clark cy- a loss of 8 brake hp. per cylinder, or becau 
zi HH linder with oper- 32 bhp. per unit. While unloading of calcul 
. si» , diti cylinders by removal of _ suction and 9 
" P ating conditions ; : . 
ee aslieatodl valves was resorted to in this case, gas 
st oo results could not be duplicated with- Fig 
™ ae out the clearance type piston. The with 
. load is distributed equally to all cyl- comp 
shes inders, and as suction pressure de- loade’ 
8 clines equal distribution can be main- case | 
tained by closing the clearance pis- comp 
1 "7 tons until all pockets have been the s 
plugged. At that time all pockets from 
- !s3 will be opened up again and the psig. 
R crankcase end of the cylinders load- the | 
yes ed up. As further decline occurs, equiv 
set ottt ttt tt Lijit 4 i pockets will again be plugged as nec- stand 
ee ee omens essary to keep the engine fully Fig 
; loaded.” able 
Mr. Barrett pointed out that in = Clark 
both cases an important feature is ously 
that as the suction pressure declines, used 
poses 19" the clearance arrangement can be Clarl 
se changed gradually to take full ad- char; 
19% vantage of available suction pressure ® varie 
26 and keep the power end fully loaded e141 
—h94 at all times. This cannot be accomp- @ of th 
za lished by any other known method Blent 
— hey except at a great deal of expense, he ard ¢ 
7 ae added. Fig 
21 gf i. “In a number of cases recently, taina 
10 8 specifications called for 14-in. diame- “VT! 
z0 3. et if ter cylinders, and 17-in. cylinders load 
eg et with clearance pocket type pistons woul 
- F S , were used. In these cases the 17-in. ® angl 
= roy 3¥ Fig. 3—Results ob- cylinders were on hand whereas the char 
r ' 2 tainable when a 14-in. would have had to be purchased ried 
en t.oy3e Phillips piston is new. In all cases calling for pur- psig. 
5 a installed in a 17 chase of new cylinders, the specifica- @redu 
hy t. cH x 20 in. Type “S” tions were changed to use the larg- in. c 
- or: Clark cylinder est size it is anticipated will be even- Fi 
é 6 with operating tually needed and they were equipped wah 
§ 21g" 52 oe . with clearance pocket pistons. com 
a1 “8 conditions as in- load 
i Aw i dicated Illustrates Flexibility on é 
wd : The flexibility of compressor cyl- Wit 
hw < inders using the special pistons is ys 
* graphically illustrated in Table 1 and . a 
Figs. 2, 3, 4, and 5. Table 1 comprises ra 
16 ss a list of compressor cylinders to \ 
which the clearance pocket type pis- a 
. . tons have been applied. Column 4 C 
B oe ba shows the total number of pockets in thes 
each piston; column 5 shows the vol- fror 
4 ume in each pocket; column 6 shows are 
es” the total volume in all the pockets call 
ott ttt (this would be divided between the Wes 
“SBeeven soca, head and crankcase ends in opera- Co., 
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tion Column 7 is a comparison of 
normal percent clearance with maxi- 
mum percent clearance (all pockets 
open). Column 8 compares volumet- 
ric efficiency using normal clearance 
with volumetric efficiency using max- 
imum available clearance (all pockets 
open), and presents it in terms of 
percent of overall piston displace- 
ment. Column 9 shows the nominal 
cylinder size having normal factory 
clearance to which the capacity of 
the cylinders in Column 1 may be re- 
duced by using all the clearance 
available in the special pistons. 


The values in Columns 7 and 8 
are on an overall basis. There would 
of course be a slight difference be- 
tween the head and crankcase ends 
because of the rod displacement. In 
calculating the values in Columns 8 
and 9, a compression ratio of 4 and a 
gas “N” value of 1.26 were assumed. 

Fig. 2 represents results obtainable 
with a 23 x 14 in., Type VTH Clark 
compressor cylinder continuously 
loaded to 200 bhp., as would be the 
case on an 800 hp., right angle Clark 
compressor. With 60 psig. discharge, 
the suction pressure may be varied 
from 7% in. Hg. vacuum to 10% 
psig. inclusive, and the capacity of 
the 23-in. cylinder reduced to the 
equivalent of a 19-in. cylinder using 
standard clearance. 


Fig. 3 represents results obtain- 
able with a 17 x 20 in. Type “S” 
Clark compressor cylinder continu- 
ously loaded to 125 bhp., as would be 
used on a 250 hp., twin, horizontal 
Clark compressor. With 70 psig. dis- 
charge, the suction pressure may be 
varied from 7% in. Hg. vacuum to 
141% psig. inclusive, and the capacity 

™ of the cylinder reduced to the equiva- 
@ lent of a 14-in. cylinder using stand- 
ard clearance. 

Fig. 4 represents the results ob- 
tainable with a 20 x 14 in., Type 
“VTH” Clark compressor cylinder, 
loaded to 150 bhp. per cylinder as 
would be the case on a 600 hp., right 

=| angle compressor. With 60 psig. dis- 
charge, suction pressure can be va- 
ried from 7% in. Hg. vacuum to 8 
psig. inclusive, and capacity may be 
@ reduced to the equivalent of a 16%- 
in. cylinder using standard clearance. 

Fig. 5 represents results obtainable 
with a 20 x 20 in., Type “S” Clark 
compressor cylinder continuously 
loaded to 125 bhp. as would be used 
on a 250 hp., horizontal twin Clark. 
With 45 psig. discharge pressure, the 
suction pressure may be varied from 
12.5 in. Hg. vacuum to 8 psig., and 
the capacity of the cylinder reduced 
to the equivalent of a 16%-in. cylin- 
der using standard clearance. 


Clark Bros. Co. is manufacturing 
these pistons at present under license 
from Phillips. The following shops 
are licensed to manufacture them lo- 
cally for replacement purposes: Mid- 
west Machine Co., Baash Ross Tool 
Co., Sureka Tool Co. 


























PETROLEUM PROCESSING, January, 1949 








PERCENTAGE CLEARANCE 








! ] 





| 


= 





= 


200 

180 w 

v 

< 

w 

val 

‘eo 9b 

© 85 

py 

Fa 

Zu 

140 w 

°z 

« 

Ww 

1z0 * 
100 


APPROXIMATE CYLINDER SIZE OF EQUIVALENT CAPACITY 
USING STANDARD CLEARANCE 








| 
2.S” 9° 
uv 





VAC 


wr 


1 2 


i 
cy 5 . 
ai 


| 
a 





SUCTION PRESSURE, GAGE 


POUNDS 


Fig. 4—Results obtainable when a Phillips-type piston is installed in a 20 x 14 
in. Type “VTH” Clark compressor cylinder with operating conditions as indicated 
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Fig. 5—Results obtainable when a Phillips piston is installed in a 20 x 20 in. 
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MONEY 


HERE S CAVING 





Most economical method of chang- 
ing the volumetric efficiency of 
your reciprocating compressors 


How would you like to save $79,000? 


The simple new clearance pocket compressor piston has 
already done that in one gasoline plant. Here’s how it 
happened. Thirty-five 250 HP twin compressors were in 
use with 17” x 20” Clark type “‘S”’ cylinders. Increasing 
operating pressure would formerly have required the 
installation of replacement compressor cylinders at a 
cost of $90,000 to $100,000. Installation of the new 
clearance pocket pistons gave the desired operating 
results at a cost of only $11,000 — a clear saving of at 
least $79,000! 





The installation of these new clearance pocket pistons 
provides you with ten worthwhile advantages whether 
your anticipated operating pressure is higher or lower 
than at present: 


1. Allows you to install compressor cylinders of 
maximum displacement to take your gas at the 
lowest anticipated suction pressure. 


2. Allows you to utilize your present cylinders and 
reclaim your old cylinders which have no provi- 
sion for added clearance. 


3. Allows you to change your volumetric efficiency 
over an exceptionally wide range. 


4. Allows you to keep your power end fully loaded 

at all times. 

The clearance pockets require no maintenance. 

6. Permits easy, rapid changing of cylinder clearance 
by changing plugs through valve ports. Time 
required — only a few minutes. 
The variable clearance is inside the cylinder, not 
external. 
Added clearance is practically 100 percent effec- 
tive. 

9. Added clearance is in both head and crank ends 
of your cylinder. No vibration is induced by 
uneven pumping load. 


Best of all, these advantages are yours at a 


small fraction of the cost of changing cylinders 
or adding compressors. 


Ww 


© 


For additional information address: 














Sketch shows cutaway clearance 
pocket piston. Note the main 
central web dividing the piston 
interior into two chambers. Each 
of these main chambers is sub- 
divided into four pockets. Open- 
ing or closing these with plugs 
in piston heads varies compressor 
cylinder volumetric efficiency. 
Clearance pockets are _ ideally 
‘located for efficient loading and 








unloading. 





Clearance pocket pistons are available 
with new cylinders or as replacement 
pistons from: 
Clark Brothers Company 
Olean, New York 


The following shops are licensed to 
manufacture the pistons locally. They 
can furnish clearance pocket pistons 
to fit any cylinder of any make, size 
or type in which the piston is large 
enough to accommodate the pockets. 


Baash Ross Tool Company — 
Pampa, Texas, and 
Los Angeles, Calif. 
Oklahoma City, Okla., and 
Houston, Texas 


Midwest Machine Company — 
Oklahoma City, Okla., and 
Odessa, Texas 


Eureka Tool Company — 
Oklahoma City, Okla. 
























PERCO DIVISION 


PHILLIPS PETROLEUM 


BARTLESVILLE, OKLAHOMA 


COMPANY 
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An Expanding Market— 





Antifreezes from Petroleum 


By B. H. WEIL 


Chief, State Engineering Experiment Station 


Georgia School of Technology, Atlanta 


Properties and characteristics required of antifreeze compounds are 
analyzed, and it is shown how alcohols meet these requirements. The 
manufacture from petroleum and other sources of methanol, ethanol, iso- 


propanol, and ethylene gycol are reviewed briefly. 


Oil companies, now 


believed to be distributing around 35,000,000 gallons of the total of 70,- 
000,000 gallons of antifreeze consumed annually, are showing greater inter- 
est in the manufacture of alcohols used in these compounds. 


FEW petroleum companies have 

for some time been '‘manufactur- 
ing all or some of the commonly used 
antifreezes, which are actually chemi- 
cals from petroleum, and many more 
companies lately have been study- 
ing their sales of this material with 
the question in mind as to whether 
it would pay them to make their 
own. 

Any answer to this question must 
be tempered by specific circum- 
stances, but all answers must be 
based on the “facts of life” of anti- 
freeze compounds: (1) the require- 
ments for a good antifreeze, (2) the 
degree to which these are met by 
currently popular antifreezes, (3) 
present methods of making all those 
antifreezes which are producible from 
petroleum hydrocarbons and (4) the 
economics of antifreeze production; 
prices, producers, production, con- 
sumption trends, etc. 

The choice of antifreezes for cool- 
ing systems of internal combustion 
engines is limited by technical as well 
as economic factors. According to 
the Maintenance Methods Co-ordinat- 
ing Committee of the Society of Au- 
tomotive Engineers, a good antifreeze 
must have the following qualifica- 
tions: 

(1) Ability to lower the freezing 
point of water to the lowest winter 
temperature, likely to be encount- 
ered. 

(2) Incapability of imparting 
any undesirable properties to the 
vater which would interfere with its 
orimary function of efficient engine 
cooling. 

(3) Satisfactory chemical stability 
n service and the ability to pro- 
‘ect cooling system metals from the 

orrosive action of the water. 

Corollaries of the second require- 
nent are: (4) ability to circulate 

reely at the lowest operating tem- 
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peratures (ie., low viscosity) and (5) 
high heat capacity per unit volume. 
Other desirable characteristics in- 
clude: (6) nonflammability, (7) low 
partial pressure, (8) low coefficient 
of expansion, (9) low foaming ten- 
dencies, (10) low creepage, (11) free- 
dom from pronounced or objection- 
able odor, and (12) availability at a 
reasonable price. 

The reasons for most of these re- 
quirements are self-evident and have 
been described in detail elswhere.(2, 
5,14) However, a brief discussion 
here will make the later comparison 
of specific materials more intelligible. 

As regard freezing protection, it 
should be noted that the protective 
solutions have a freezing range rath- 
er than a freezing point and, when 
exposed to temperature conditions 
say 10° F. below their freezing points 
ice crystals form and the mixture be- 
comes a slush, stiffening as the 
temperature is lowered but never be- 
coming a crystalline solid. 

However, “while it is true that 
this phenomenon practically elimin- 
ates the possibility of block break- 
age and jacket damage due to freez- 
ing alone modern practice does not 
consider that the system is protected, 
for stiff slushes cannot be circulated 
and, therefor, will not transfer heat 
as they should. This leads to local 
overheating and block breakage due 
to excessive heating.’ (14) 

The freezing protection of solu- 
tions, therefore, extends somewhat 
below the temperature at which the 
first ice crystals appear but only to 





TABLE 1—Minimum Safe Temperatures 
of Typical Antifreeze Solutions‘? 


Freezing Min, Safe 
Antifreeze Point, °F. Temp., °F. 
eee 0 —2.5 to — 5.5 
DE <snan gions 0 —5.5 to -— 8.0 
Ethylene glycol .... 0 8.0 to —11.5 





a protection point which varies with 
the nature of the antifreeze and its 
concentration. Table 1 presents one 
concrete example and Fig. 1 is a 
comparison of the freezing point 
curves for commonly used concentra- 
tions of popular antifreeze materials. 

As noted in the above list of de- 
sirable characteristics, properties (4) 
and (5) are really phases of the sec- 
ond qualification—nonimpairment of 
the coolant properties of water. Such 
antifreezes as honey and glycerine 
solutions have viscosities many times 
that of water at temperatures above 
32° F., and even 50% alcohol or gly- 
col solutions are somewhat more vis- 
cous than water at these .tempera- 
tures, although far less viscous than 
the others at temperatures below the 
freezing point of water.(5) The prob- 
lem of high viscosity is one of the 
factors that eliminates from practical 
consideration such coolants as light 
motor oils and kerosene. While cool- 
ing systems could be designed for 
their use, these materials are too 
viscous for proper circulation. in sys- 
tems designed for the use of water. 

Heat capacity per unit volume 
poses no problem with the popular 
antifreezes (alcohols and glycols). 
While “the specific heats of aqueous 
solutions, in general, decrease with 
increasing concentration at constant 
temperature and also decrease for a 
given concentration as the tempera- 
ture is lowered (ethanol and meth- 
anol are exceptions) ... heat capaci- 
ty per unit volume is the product of 
specific heat and density, and, since 
the density of a given solution in- 
creases as the temperature is low- 
ered ... all the aqueous solutions un- 
der consideration prove to be rela- 
tively satisfactory as regards heat ca- 
pacity.” (2) 

The desirability of a low coeffi- 
cient of expansion is one phase of the 
campaign to minimize loss of anti- 
freeze solutions through the overflow 
pipe. All antifreeze solutions expand 
at a greater rate than water. So- 
lutions protected to 0° F., for exam- 
ple, undergo the following ‘thermal 
expansions (in pints per gallon of 
liquid) on heating from 40° to 180° 
F.: ethylene glycol, 0.34; methanol, 
0.37; ethanol, 0.47, as compared with 
water, 0.24.(2) 

“Considerable controversy has ex- 
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Fig. 1—Freezing points of Common antifreezes 


isted in the past over the principal 
causes of antifreeze losses from cool- 
ing systems. Since the boiling points 
of the volatile type antifreezes are 
lower than for water, it was popular- 
ly assumed, that evaporation was the 
main cause of antifreeze loss. Tests 
have shown this assumption to be er- 
roneous and have established that 
the main losses were of a mechanical 
nature. Losses due to evaporation 
in cooling systems in good repair ap- 
pear to be very slight.’’(14) 


The principal losses, according to 
this source, “are mechanical in na- 
ture and are due to leaks, thermal 
expansion, and losses through the 
overflow pipe due to surges of the 
liquid.” Zink(14) cites Table 2 in 
support of this contention, pointing 
out that the boiling points of the 
commonly used concentrations of al- 
cohol antifreezes are considerably 
higher than those of the pure com- 
pounds, hence that the fact that cool- 
ing system thermostats are usually 





TABLE 2—Boiling Points of Alcohol 


Antifreezes‘*? 
—Boiling Point, °F.— 


Vol. % Ethanol Methanol 
Alcohol Water Water 
Be eereccccceceese 199 198.7 
ee errr e 190 191.2 
ae sendvendasesoue 183.2 186.8 
ie Ake<taindwenmesed 177.6 185.4 
i pucendeusaccoden ee 181.3 
EN. spi wit aca bec ee 168.7 179.2 
Beer 164.7 177.5 
De acvitsseveabace ee 175.8 
Se ee 155.7 174.0 
De wakne ce awewennn 148.3 173.2 





set to operate at 140-160° F. is not 
as conducive to loss from boiling as 
is usually credited. 

The opposite view is commonly ac- 
cepted, (2,5,) however. According 
to one source,(2) “it should be pointed 
out that these (thermostat) opening 
temperatures represent only the mini- 
mum theoretical solution tempera- 
tures, since the rated wide-open ther- 
mostat temperature ... vary from 
170-185° F., and therefore, the actu- 
al liquid temperature in normal cool- 





TABLE 3—Boiling Points of Commercial Antifreeze Solutions® 


Methanol type ...... 
a a rk 
ee we SUE... io one emabadmmaeees woe 


Boiling Points of Aqueous Solutions Providing 
Freezing Protection at 


10° F, 0° F, —10° F. —20° F. 
190 185 182 179 
187 184 182 180 
218 220 221 223 
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ing systems will lie between the open- 
ing and wide-open temperatures. To 
the temperatures indicated above, up- 
wards of 20° must be added for the 
normal temperature rise in the cool- 
ing liquid immediately after stopping 


the vehicle. If boiling and its at- 
tendant troubles are to be avoided, 
the maximum solution temperature 
reached after stopping the vehicle or 
engine must be below the. boiling 
point of the solution.” Table 3 is 
cited as a guide. 


It is further pointed out that the 
boiling point of water and aqueous 
solutions is depressed 2° F. for each 
1000-ft. rise in elevation, thereby in- 
creasing possibilities of boiling and 
overflow loss. “On the other hand, 
radiator-cap pressure valves in sealed 
cooling systems raise the boiling 
point of water and antifreeze solu- 
tions.” 


Chemical Stability 


Water, under the conditions pre- 
vailing in automotive cooling sys- 
tems, is itself corrosive to the metals 
present, and this tendency is in- 
creased by the presence of dissolved 
oxygen and carbon dioxide at the 
high temperatures prevailing. While 
the common antifreeze materials are 
usually less corrosive than water, it 
has become customary to add in- 
hibitors to brand antifreezes to mini- 
mize corrosion when the solutions are 
used. Organic or inorganic salts and 
oils and fats are commonly employed, 
no one inhibitor having proved satis- 
factory as protection for all metals. 

Additional inhibitors are employed 
with the non-volatile-type antifreezes, 
such as ethylene glycol, to minimize 
foaming (and consequent overflow 
losses), while others are added to 
minimize seeping or creeping. The 
latter is caused, in uninhibited anti- 
freezes, by the tendency of antifreeze 
materials “to loosen rust and creep 
through rust-filled crevices in the 
cooling system which have previous- 
ly been plugged leaktight when us- 
ing only water.’’(2) This tendency is 
particularly true for the glycol type 
antifreezes and is especially serious 
for leaks into an engine’s cylinders 
and crankcase, for lacquering of the 
cylinder walls follows in a short time, 
causing engine overheating and dam- 
age to cylinder walls and bearings. 
However, for well-inhibited glycol so- 
lutions, the leakage rate is lower 
than for water. Evaporation retard- 
ers are sometimes added to the vola- 
tile-type antifreezes to form a more 
or less continuous surface film. 

No further discussion of good anti- 
freeze qualifications seems necessary 
here. All the alcohols are flammable 
in concentrated form but are not 
particularly dangerous in the solu- 
tions commonly employed (less than 
50% concentrations). Ethylene gly- 
col presents no fire hazard, nor does 
glycerine. Careful handling of anti- 
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Antifreezes from Petroleum 





reezes is needed to prevent damage 
o the finish of cars. 


POPULAR ANTIFREEZES 


The popular, commonly used anti- 
freeze materials are methanol, ethan- 
ol, and ethylene glycol, as shown in 
Fig. 2, which gives the trends in anti- 
freeze consumption over the past 18 
years. 

Fig. 1 indicates that, on an equal 
volume basis, the antifreezes rate in 
the following order in granting freez- 
ing protection: (1) methanol, (2) 
ethylene glycol, (3) ethanol, and (4) 
isopropanol. As shown by Table 1, 
however, ethylene glycol, ethanol, and 
methanol rate in that order in regard 
to maximum protection for solutions 
of equal freezing point. For such 
solutions, in addition, it has been 
previously mentioned that . ethylene 
glycol, methanol, and ethanol rate in 
that order in thermal expansion. 

Table 3 shows that ethylene glycol 
is the only one of the “big three” 
antifreezes that imparts increased 
boiling points to its solutions with 
increase in concentration. Regard- 
less of the economic considerations 
concerned with boiling this is of sig- 
nificance in permitting engines to 
operate at higher, more efficient tem- 
peratures. 

No further discussion of corrosion, 
foaming, and creepage seems pertin- 
ent here, since these tendencies may 
—and must—be inhibited by use of 
additives. In regard to corrosion, in- 
cidentally, tests(2) on properly inhib- 
ited antifreezes of the methanol, eth- 
anol, and ethylene glycol types have 
shown that all three are less corrosive 
than inhibited water (to varying de- 
grees in relation to specific metals). 

It seems timely to mention, in pass- 
ing, the existence and general disap- 
proval as antifreezes of (1) inorganic 
salt solutions, (2) sugar and honey 
solutions, and (3) such coolants as 
kerosene and light lubricating oils. 
Electrical conductivity and corrosivi- 
ty are the principal objections to the 
first group, along with the possibility 
of erystal formation in the radiator. 
“Sugar solutions (including honey 
and molasses) may become excessive- 
ly viscous at low temperatures and 
cause inadequate circulation and ov- 
erheating in the cooling system. 
Charring of sugars will seriously in- 
terfere with heat transfer from the 
engine, and charred deposits in the 
water jacket will present a most dif- 
ficult cleaning problem.’’(2) 

Kerosene and light lubricating oils 
have been used by themselves as 
coolants—they do not mix with water 
ind hence cannot be used to lower 
‘ts freezing point. Those composed 

rimarily of highly refined aliphatic 

‘nd naphthenic hydrocarbons (no 

‘romatics or olefins) can be used 

vhen the radiator hose and other 

ixtures are made of suitably se- 
cted (oil resistant) synthetic rub- 
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Alcohol plant of an oil company refinery in the southwest 


bers; they do not creep, provide anti- 
freeze protection to —40° F. or low- 
er, do not corrode metals, and do not 
produce obnoxious fumes. 

Many petroleum distillates, how- 
ever, do not meet these required 
qualifications, and few automobiles 


are equipped completely with the 
proper synthetic rubber connections, 
so that the deterioration of these 
parts frees residues which block radi- 
ator passages. Of equal or greater 
importance, as mentioned earlier, is 
the fact that “oils are not suitable as 











































































































me, — "i os 
UNITED STATES 
65-—+- CONSUMPTION 
sol—OF ANTIFREEZES -y 
55 = TH) | 
- 50r= OO a Pen -TOTAL A 
5 or — 7 
= 4o}_1*1 y 4 
< = ETHANOL , VW 
u 35 <r ETHANOL , 
os \ ALLOCATIONS Hf ) 
3 30 Va Z, r 
Ss Y vo 
a \ f|/71 <f 
= 4 
20 ae = } 
ss SYNTHETIC METHANOL Lo bel / 
le hs as “TS 
10 [ GLYCERINE ETHYLENE i 
5 |} =| = ISOPROPANOL ses we 7 
O SS ~— pe | \ > 


















































‘32°33 ‘34°35 ‘36°37 |—«('38-39 ='40-41 


42-43 44-45 46-47 
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Fig. 3—Production of antifreeze materials 


coolants in engines designed for wa- 
ter cooling, because of their low 
heat transfer properties, and, under 
heavy load or at high speeds, serious 
engine damage from overheating can 
result from their use. Since oil va- 
pors are inflammable, a very real 
fire hazard is presented when boiling 
and overflow of the oil occurs with 
overheating of the engine.’ (2) 


Little attention has been given 
here to glycerine, which, when prop- 
erly inhibited, is a suitable antifreeze 
in solutions of 50% or lower concen- 
trations, although considerably more 
viscous at low temperatures than the 
popular antifreezes; like ethylene 
glycol, it is a non-volatile-type ma- 
terial. Isopropanol is also a suitable 
antifreeze, although more is required, 
on a volumetric basis, to give the 
same protection granted by other 
common antifreeze materials. 


Much mention is made in the litera- 
ture of the toxicity of methanol va- 
pors, and some consumer groups class 
such antifreezes as “definitely not 
recommended” for this reason. 


During the 1947-48 season, the mo- 
torist, as in recent years, was left 
with little choice. Many of those who 
prefer the “permanent-type” (glycol) 
antifreezes were unable to obtain 
them, even though their customary 
price of $2.65 a gallon was a de- 
finite bargain when compared with 
prevailing prices of $1.75-$2.25 for 
volatile-type ethanol antifreezes. 
Methanol antifreezes were priced at 
their customary $1.00 per gallon level, 
although they were almost unobtain- 
able, as mentioned. As pointed out 
by many, the increased number of 
automobiles on the road, lack of 
transportation facilities, and uncom- 
pleted production-increase programs 
all added to the difficulty occasioned 
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by the strong demands for methanol 
and ethylene glycol for other uses. 

It would seem, then, that on the 
basis of merit, economics aside, ethy- 
lene glycol and methanol are the 
antifreezes of most general interest, 
although attention must always be 
given to ethanol, isopropanol, and 
glycerine. Incidentally, propylene 
glycol is almost as acceptable an an- 
tifreeze as ethylene glycol, and it 
appears likely that mixtures of both 
glycols will be marketed in the near 
future. 


PRODUCTION METHODS 


The popular antifreezes are or- 
ganic chemicals and, as such, may 
be produced in a number of ways 
from different raw materials. Fol- 
lowing is a brief description of the 
methods of their synthesis. 


Methanol 


Methanol, CH,OH, was once known 
as “wood alcohol” because it was 
produced by the destructive distilla- 
tion of wood. It is now synthesized 
to a large extent by the catalytic 
reaction of carbon monoxide and hy- 
drogen, at temperatures in the vicin- 
ity of 750° F. and at pressures rang- 
ing from 50-1,000 atmospheres. The 
high pressures required are what 
distinguish this synthesis from the 
Synthine process for the production 
of “synthetic petroleum.”’ 


Synthesis gas may be produced 
from the reaction of coke and steam 
(71% in 1946), but of more interest 
to the petroleum industry is, the 
well-known “methane-steam” reac- 
tion, using natural or refinery gases, 
or the partial oxidation of these lat- 
ter materials. About 77% of the 
methanol produced this year from 
carbon monoxide and hydrogen will 





be derived from natural gas. Meth- 
anol itself is directly producible by 
partial oxidation of light hydrocar- 
bons, and at least two companies are 
producing it (along with other chem- 
icals) by this method. 

Both methods of synthesis—from 
carbon monoxide and hydrogen, and 
by partial oxidation of hydrocarbon 
gases—appear likely to continue to 
be used in new plants. Plants built 
during the war for the synthesis of 
ammonia are being(13) converted to 
methanol synthesis, a factor of some 
economic significance when and if 
the world-wide shortage of fertilizer 
is relieved. 


According to 1945 Tariff Commis- 
sion data, synthetic methanol is pro- 
duced in this country by the Ameri- 
can Cyanamid Co.; Carbide and Car- 
bon Chemicals Corp.; Celanese Corp. 
of America; Cities Service Oil Co.; 
Commercial Solvents Corp.; and E. I. 
du Pont de Nemours & Co., Inc. A 
recent article(3) indicates that the 
Solvay Process Co., the Spencer 
Chemical Co., and the McCarthy 
Chemical Co. will soon be added to 
this list. Eight other “manufacturers’”’ 
are listed among methanol sellers in 
the latest Chemical Industries Buyers 
Guide Section; these are presumably 
“wood alcohol’ producers whose fu- 
ture, incidentally, is far from bright 
since their costs are considerably 
higher than for chemical synthesis. 


Ethanol 


Ethanol, CH,CH,OH, may be syn- 
thesized in many ways from many 
materials. Prior to the war, by far 
the greater portion was produced by 
fermentation of Cuban, Hawaiian, ana 
domestic blackstrap and invert mo- 
lasses. However, synthesis from pe- 
troleum-derived ethylene was gain- 
ing steadily and had depressed prices 
almost to the point of unprofitability 
for molasses users. 


During the war, demands for alco- 
hol for synthetic rubber synthesis, 
munitions, etc., made it necessary for 
whisky producers to convert their 
plants to alcohol production which 
they, along with the peacetime molas- 
ses-alcohol producers, had to produce 
from wheat and other high-cost 
grains, sending alcohol prices sky- 
rocketing even under control. Since 
the war, the whisky industry has re- 
converted most of its plants to 
whisky production, although much of 
the nonpetroleum ethanol has been 
produced from grain (mostly corn 
and potatoes in the fiscal year 1946- 
47), and the molasses that has been 
used has been high priced. 

Other methods of ethanol synthesis 
have come into the  picture.(3, 10 
Waste sulfite liquors from wood pulp 
production are currently employed in 
a western plant built for this pur- 
pose, while another western plant has 
been built for production of ethano! 
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You can’t afford to overlook Koch Kaskade trays and their application to your 
fractionating and absorption needs. Because they give higher yields and clean- 
er separations at lower cost, Koch Kaskade trays have made the bubble tray 
obsolete and costly. 


We'll be glad to give you specific operating experiences of present users, and 
show also how Koch Kaskade trays will improve your present fractionating 
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Antifreezes from Petroleum 





by the hydrolysis and fermentation of 
wood wastes. Of great potential signi- 
ficance are the two Synthine synthetic 
petroleum plants being constructed 
in Texas and Kansas. A recent es- 
timate points out that ten such plants 
could produce as a by-product 77% 
of the nation’s high-level 1943-45 con- 
sumption of ethanol. 


What effect this Synthine by-prod- 
uct ethanol will have on the market— 
on the processes that will continue 
to be used for alcohol production— 
remains to be seen. In the fiscal year 
1946-47, 44.6% of the industrial alco- 
hol produced was made from ethylene 
via the sulfuric acid process (reac- 
tion with sulfuric acid, then hydro- 
lysis of the ethyl sulfates), but it 
has been reported recently that “high- 
cost ethylene projects are being 
scrapped in favor of more efficient 
plants,”(9) some of which, it is re- 
ported elsewhere, will produce eth- 
anol by the direct catalytic hydration 
of ethylene. According to Eugene 
Ayres,(9) “even the long-term pros- 
pects of the lowest cost units are in- 
definite owing to the possibility of 
large-scale use of the Fischer-Tropsch 
(Synthine) process for the synthesis 
of fuels.” 


The Tariff Commission’s 1945 data 
shows that American Cyanamid, Car- 
bide and Carbon, du Pont, and the 
Standard Oil Co. of New Jersey 
(Louisiana Division) were producers 
of synthetic ethanol in that year, 
and Shell is reported to be building 
an 18,000,000 gal./year plant in Tex- 
as. Commercial Solvents, Monsanto, 
Publicker, U. S. Industrial Chemicals, 
and Dill-Hough are listed by Chemical 
Industries as ethanol “manufactur- 
ers,” presumably by fermentation, 
and others are in this field, for ex- 
ample the producer of alcohol from 
waste sulfite liquors. 


Whatever the future, petroleum 
and natural gas will continue to be 
the most important raw materials, at 
least for some time. 


Isopropanol 


Isopropanol, CH,CH,OHCH,, was 
the first alcohol to be produced com- 


mercially from petroleum, in this case 
from propylene. It continues to be 
so produced, by reaction with sulfuric 
acid followed by hydration of the 
sulfates formed. 


Isopropanol is produced by Carbide 
and Carbon, Shell, and the Standard 
Oil Co. of New Jersey (Stanco and 
Louisiana Divisions—presumably mar- 
keted through Enjay Co., Inc.). Two 
other “manufacturers” are listed by 
Chemical Industries. 


Ethylene Glycol 


Ethylene glycol, CH,OH-CH,OH, 
is produced from ethylene by two dif- 
ferent processes: (1) reaction with 
hypochlorous acid and alkali hydroly- 
sis of the resulting chlorohydrin, and 
(2) catalytic partial oxidation to 
ethylene oxide, followed by hydroly- 
sis of the latter. The first process was 
that initially developed by the Car- 
bide and Carbon Chemicals Corp., 
first commercial producers of this 
substance; the second process was al- 
so patented by Carbide and Carbon, 
but it is reported that the basic pat- 
ents were invalidated on a legal tech- 
nicality. In any event, both processes 
continue in use by several producers, 
others having entered the market 
since Carbide’s chlorohydrin-method 
patents expired early in this decade. 


At least one potential producer will 
manufacture mixtures of ethylene 
and propylene glycol by charging mix- 
tures of ethylene and propylene to 
the chlorohydrin process, thus avoid- 
ing costly ethylene purification. The 
mixed glycols will presumably be 
marketed as such, probably for anti- 
freeze use. 


Ethylene glycol is currently pro- 
duced chiefly by Carbide and Car- 
bon, the Dow Chemical Co., and du 
Pont. The Wyandotte Chemical Corp. 
and the Jefferson Chemical Co. are 
among those completing new plants. 
The Tariff Commission’s reports do 
not show the U. S. Industrial Chem- 
icals Co. as a producer since the 1941- 
43 period, although their plant pre- 
cipitated the litigation on the pat- 
ent on the ethylene oxide method of 
synthesis. Eimer & Amend is listed 


as a “manufacturer” 
Industries. 


by Chemical 


Glycerine 


Glycerine, CH,OH-CHOH-CH,, OB 
has long been produced chiefly as 
by-product from soap manufacture, 
Recently, however, a subsidiary of 
the Shell Oil Co. has completed 
plant to produce it from propylene by 
a several-step, chlorination-hydroly- 
sis process. 

The war has left behind it many 
problems, chief of which at present 
is the demand for many substances 
whose production is limited by the 
capacities of prewar plants and the 
few built during the war. This situa- 
tion is as true for the antifreeze ma- 
terials as it is for the automobiles that 
use them. 

For this reason, recent statistics 
shown in Figs. 2, 3, and 4 must be 
carefully analyzed for their true 
meaning. From Fig. 2 and Table 4, 
for example, it would seem that eth- 
anol has been given a real rebirth 
as an antifreeze material and tha 
synthetic methanol and ethylene gly: 
col, after showing glowing pre 
promise, are of uncertain future, es 
pecially the latter. 

Nothing could be farther from ex- 
pectations. The truth is that synthetic 
methanol is in great demand for its 
other uses (formaldehyde and other 
chemical synthesis, etc.), as is also 
ethylene glycol (for explosives, cello- 
phane, coolants, chemicals, resins, hy-4 
draulic fluids, textiles, etc.). Consum- 
er preference gives every indication 
that more and more methanol and 
glycol antifreezes will be used, when™ 
and as they become available, ani = 
that ethanol may even fade from ~ 
the picture as did glycerine in 1936. ~ 


Even for the current 1948-49 winter ~ 


season, “glycol will probably go wp 
and methanol certainly will, at the)” 
expense of ethanol.’’(7) 

Fig. 4 serves to give an inkling of — 
the spread between the cost of the 
antifreeze materials and the retail 
prices of the packaged, inhibited an- 
tifreezes. Open-market ethylene gly: 
col prices have fallen considerably it 
recent years, yet the permanent-type! 
antifreezes continue to sell for $2.6 





TABLE 4—United States Consumption of Antifreezes* 


Year 


(100,000 U. S. Gallons) 


Synthetic 


sail 


e 
a 


iso 


Total Glycol 
50,100 600 
46,600 4,000 
8,200 
9,000 
9,000 
9,000 
9,000 
11,000 
15,750 
13,000 
13,500* 
12,000 


Ethanol Isopropanol Glycerine 
46,000 1,000 
36,000 800 800 

1,500 200 


Methanol 
2,000 
5,000 
7,000 
9,100 
9,500 
9,500 

13,000 
14,000 
18,400 


1931-32 
1934-35 
1935-36 
1936-37 
1937-38 
1938-39 
1939-40 
1940-41 
1941-42 
1945-46 
1946-47** 
1947-48*** 


44,800 
50,500 
44,800 
41,500 
42,000 
48,000 
55,320 
58,000 
70,000 
70,000 


2,000 
2,000 


1,920 


20,000 

+ 25,000*** 

= Data for 1931-32 through 1945-46 from Zink, D. G., Diesel Power 25, No. 11, 14 (1947). ‘ 
Data from Stenerson, H., Chemical Engineering 25, No. 38, 2782 (1947). Glycol consumption may have been as high as 15,000,000 gallons. 


*** Estimates in a private communication from James G. Park, Enjay Co., Inc., Jan. 19, 1948. The figure for i ; meth: 
anol-isopropancl mixtures. jay ’ g synthetic methanol include 


— 
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IN SIMPLICITY 


UNPRECEDENTED SIMPLICITY of design—construction—operation—main- 
tenance . . . these are the results of building Foxboro’s Model 40 Controller 
new from the ground up! And these are features that open the eyes of 
instrument men to new values available in industrial controllers. 

FOR EXAMPLE, here is what the simplicity of M-40 did for instrument men 
of one leading refinery. When their first M-40 Controller was delivered, 
they took it apart and reassembled it several times . . . without any outside 
guidance. When put into operation, it functioned perfectly and continued 
to do so without further adjustment. In no way had the original, accurate 


alignment of parts been disturbed. 


"OX BOR @) 


_ REG, U.S. PAT. OFF. 


“THE FINEST MODERN CONTROLLER” 





N, other case offers so much 


in so little space 


The Model 40 Pneumatic 
Controller is available for 
temperature, pressure, flow, 
liquid level, humidity, dens- 
ity, etce., in full range of 
control actions and combina- 
tions. Write for Bulletin 381. 
The Foxboro Company, 
262 Neponset Avenue, 
Foxboro, Mass., U. S. A. 


Unlike any other controller of this type, 
the M-40 is so compactly designed that 
the detachable manual control unit is con- 
tained entirely within the case. The M-40 
occupies less space than any other con- 
troller . . . saving one-third or more panel 
area. What's more, the case extends out- 
ward from the board less than any other 
controller and is entirely free from protru- 
sions. The latch is flush; the hinges, invisi- 
ble. Despite its smaller size, the M-40 case 
easily accommodates four complete units 
such as two measuring elements and two 
controllers. 

This outstanding compactness is one 
more feature that makes M-40 the finest 
modern controller. 








“THE FINEST MODERN CONTROLLER” 
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SYNTHETIC 
METHANOL 


DOLLARS PER GALLON 
o 2° 


2 9° 
} 


ETHYLENE GLYCOL 


THANOL 
SD, NO. | 


YEAR 


Fig. 4—Average prices of antifreeze materials in New York open market 


per gal. Prior to the war, only one 
manufacturer produced ethylene gly- 
col; now, it is made by several, and 
competition may be keen if and when 
total production exceeds demands. As 
regards synthetic methanol and eth- 
anol (SD, No. 1), recent price trends 
are explained by the figures shown 
in Fig. 4. It should be noted, inci- 
dentally, that the denatured ethanols 
actually used in antifreezes are us- 
ually of the completely denatured 
(CD) varieties which sell for 2-4c 
gal. more than the specially denatured 
(SD) ethanols. 


In further regard to the prices of 
antifreeze materials, it should be re- 
membered that the bulk of these 
substances are used by their produc- 
ers or are sold under contract at 
stable prices, often well below open- 
market levels. Thus, the U. S. Tariff 
Commission figures for 1945 show 
“unit sales values’ of 3c lb. for syn- 
thetic methanol and 10c lb. for ethy- 
lene glycol (roughly 20c and 93c per 
gal. respectively), indicating that 
methanol, at least, was selling on con- 
tract for less than open-market lev- 


els. Synthetic ethanol is known to . 


have been selling for years at prices 
in the 20-30c per gal. range. 


Incidentally, “as far as manufac- 
turers are concerned, the antifreeze 
season gets under way in April and 
ends with August. Shipments to re- 
tail outlets above the Mason Dixon 
line usually are completed before 
March. Below that imaginary divide 
the movement is over as early as 
December.” (8) 


Production figures shown in Fig. 
3 are interesting but not indicative, 
in view of the total market for the 
alcohols. Methanol production is ex- 
pected to approximate 110,000,000 
gals. this year, and methanol produc- 
tion capacity in 1949 may reach 150,- 
(00,000 gals, about double the 1947 
cutput.43) New producers will also 
add materially to the output of ethy- 
lene glycol within the current year. 
Synthetic ethanol production will pre- 
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sumably continue to increase, possibly 
at prices which will keep ethanol 
antifreezes in the picture. Trade 
names may have this same effect 
if prices are competitive with meth- 
anol antifreezes. 


It should be noted (Fig. 2) that 
the total market for antifreezes has 
not increased tremendously with the 
years and that, even with unlimited 
automobile production, it will prob- 
ably not exceed 100,000,000 gals. for 
at least several years—perhaps never 
if sealed cooling systems come into 
use. One authority states that, since 
“the average consumption of anti- 
freeze per car is approximately two 
gallons per car per season... there 
are approximately 70,000,000 gals. of 
antifreeze consumed annually in this 
country.” (7) 

For the recent winter season, Eu- 
gene Ayers pointed out that the. pe- 
troleum industry was believed to be 
distributing 7,000,000 gals. of glycol, 
18,000,000 gals. of ethanol, and 9,000,- 
000 gals. of methanol. It may readily 
be seen, then, that the industry has 
‘a very real interest in the future pro- 
duction d sales of antifreezes, es- 


pecially..since it has been intimated 


that, automotive jobbers are being 
given the distribution of the lion’s 
share of at least the permanent-type 
antifreezes, also that oil jobbers are 
not being allowed normal margins 
of profit.(6) At least two major oil 
companies are marketing their own 
brands of permanent-type antifreeze 
this winter—one through actual man- 
ufacture and the other by contract 
with another manufacturer. 


It has been pointed out (9,10) that 
the would-be manufacturer of anti- 
freezes as well as of other chemicals 
from petroleum must consider many 
economic factors before entering the 
field—patent rights, raw material 
supplies, costs, competing products, 
etc. Moreover, he must consider all 
the possible uses for his products 
and the by-products inevitably in- 
volved, and must also consider the 


economics of manufacturing other 
chemicals from the same raw mater- 
ials. The availability of ethylene, for 
example, does not mean that ethylene 
glycol will necessarily be the most 
profitable derivative; even the man- 
ufacturer of ethylene oxide may find 
it more lucrative to produce glycol 
ethers and esters instead of ethylene 
glycol. 

Obviously, the previously-mentioned 
market of 70,000,000-100,000,000 gals. 
of antifreeze per year would not re- 
quire many chemical plants to pro- 
duce the materials required; Eugene 
Ayres points out, for example, that 
“the present production of synthetic 
methanol in the U.S. is only 40% 
of the methanol which could be man- 
ufactured from the natural gas that 
is burned in the Greater Pittsburgh 
area alone.’’(9) 

For this reason, few petroleum com- 
panies will be able to consider the 
production of antifreezes as an oper- 
ation distinct from the manufacture 
of other substances or the production 
of these same chemicals for other 
uses. Nevertheless, it seems certain 
that the chemical industry will re- 
ceive increasing competition in this 
field, in which the spread between 
raw material costs and those of the 
retail products is*unusually lucrative, 
especially for the integrated company. 
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Refinery Pipe Fabrication Time Reduced 
With Marking Jig for Cutting Weld Ells 


HE JOB OF LAYING OUT and 

marking welding ells for accu- 
rate cutting of angular turns in the 
past has required considerable time 
and trouble in the maintenance shops 
at Sinclair Refining Co.’s Marcus 
Hook refinery. Recently, a large 
construction program presented a 
great increase in pipe fabrication 


Right: layout jig with a welding ell in position ready for 
marking off the desired angular cut 


Fig. 1—Below: plan and elevation views of layout jig for 


cutting welding ells 


jobs with many such angular cuts to 
be made. 

In order to handle the increased 
load on shop facilities, a layout jig 
was designed and built. It is illustrat- 
ed in the photograph and in the 
sketch in Fig. 1. The jig is fabri- 
cated from two pieces of scrap 18-in. 
“T’ beams 30 in. long. The top flange 
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on each beam is burned off just back 
of the flange. The bottom flanges 
are used as a base, with one end 
mitered to form a 90° angle when 
the ends are fitted together. ; 

Legs are made from pipe as shown, 
and are fitted with casters for easy 
mobility. Across the front—from 
the outer end of each “I” beam—a 
piece of flat bar is marked off in 
degrees from 0 to 90. The horizontal 
bars which contact tangentially the 
welding ell are adjustable for vari- 
ous diameters up to 24 in. When an 
ell is placed in the jig a chain is run 
through it and pulled up with a screw 
from an old pipe vise until the ends 
of tthe ell fit snugly against the “T’ 
beams. It is then only necessary to 
move the marking bar to the desired 
degree and mark the ell accordingly, 
using a template, if desired. 

No definite cost for the jig has 
been established. Scrap material was 
used throughout, and welders re- 
quired only a few hours to make the 
assembly. Whenever jobs call for a 
great deal of welding ell cutting, 
time saved over the old methods of 
laying out each turn by hand can 
pay almost immediately for the jig. 
pay almost immediately for this 


easily-built layout jig. 
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Temperature Indicator Eliminates Need 
For Pig in 12-mile LPG Products Pipeline 


By GEORGE D. RHOADS, Ass’t. Superintendent 
Trinity Gas Corp., Hebbronville, Texas 





© % to \4-in. reducing ell, and a 6-in. 
length of 1%4-in. pipe. 

A thermometer of the appropriate 
range inserted in the %-in. pipe 
through a rubber stopper provides a 
rapid check on initial boiling point 
differences as produced by the fluid 
passing through the line. A few \%- 
in. holes drilled through the %-in. 
pipe about 3 in. above the ell serve 
to release any vapors that accumu- 
late. In use, the needle valve is 
cracked at intervals to check the IBP 
when a change of products is ex- 
pected.. 


THERMOMETER 

















RUBBER STOPPER 





1/2"X 6" PIPE 





1/78" HOLES 





PRODUCTS 
PIPE LINE 


HEN A SHAFT with threads 

on both ends is to be turned 
dewn, a handy little lathe dog can 
be made that will preserve the orig- 
inal condition and pitch so the threads 
will not have to be re-cut with a 
chaser die. 

Two approaches can be used to- 
ward making a tool of this kind. 
The simplest method is to obtain 
two hexagonal nuts, one to fit the 
threaded end of the shaft and the 
other having the same outside diame- 
ter but smaller inside. These nuts 
are matched face to face and welded 
so the shaft will screw into the 
larger nut and shoulder against the 
face of the smaller one. 

The other method is to drill and 


NEEDLE 
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Fig. 2—Fitting attached to end of LPG 
products line gives quick check on 
various products passing through line 


HE liquefied petroleum gas prod- 

ucts pipe line between Trinity 
Gas Corp.’s plant and the loading 
rack is approximately 12 miles in 
length. It is used to handle both com- 
mercial propane and butane, and the 
use of a pig to separate these prod- 
ucts in the past has been troublesome 
and expensive. 






As a means of obtaining a quick 
separation without the use of a pig, 
the simple device shown in Fig. 2 
was designed and adopted. It is a 
fitting attached to the receiving end 
of the pipe line, and comprises a 
short %-in. nipple, a %-in. needle 









IDEAS—W anted! 


Plant operators, foremen, en- 
gineers, superintendents!—Send 
in your own original contribu- 
tions on “how we do it around 
the refinery.” Possible sub- 
jects could be gadgets, operat- 
ing shortcuts, safety and fire 
protection ideas, to name a few. 

Material submitted for pub- 
lication exclusively in PETRO- 
LEUM PROCESSING is paid for at 
the usual space rates. Include 
sketches or photos if possible. 
The idea is the thing—we’ll 
dress it up. 


Mee, 


ER Wi oP 


2 etl hie 3 o08 


Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 
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Lathe Dog Stops Damaged Shaft Threads 


During Cleaning or Scarifying Operation 
By JOHN C. ALBRIGHT 


tap one end of a short piece of hexa- 
gonal bar stock with threads to match 
the end of the shaft, tapping just 
deep enough to hide all but one 
thread on the shaft. A smaller, con- 
centric hole is then drilled through 
to the opposite end of the hexagonal 
piece. Again, a smooth, square shoul- 
der at the inner end of the larger 
hole provides a top for the flat end 
of the shaft. 

A. length of bar stock is then weld- 
ed to the resultant piece from either 
method, and is shaped in the form 
of a conventional lathe dog. The 
shaft is chucked in the head stock 
with a head stock center bar long 
enough that the dog and shaft will 
clear the jaws of the lathe. 


Peer nay? 
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valve, another short %-in. nipple, a 
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Lathe dog prevents damage to threaded end of shaft being turned down, 
cleaned, or scarified before metallizing 
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j 
j and the Powell record of satisfactory performance through- 
out all the past years is your guarantee for the future. 





A century is a long time to concentrate on making valves— 
and nothing but valves. But it’s not only important how long 
you’ve been doing something but also how well. 





















: The fact that, in all these years, Powell has never failed to 
produce the right valves to satisfy every industrial need, is 
real “‘service.”’ 





As we start our 103rd year, there’s a Powell Valve of correct 
design and material for every one of your flow control re- 
quirements. And, as new conditions bring new demands, 





is there’ll be Powell Valves to meet them. 
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Fig. 375 — 200-pound 
Bronze Gate Valve. 
jd- Screwed ends, union Fig. 1708 — 200-pound Bronze 
ner bonnet, inside screw Globe Valve with screwed ends, 
rising stem and re- union bonnet, renewable, spec- 
rm ‘ newable ‘‘Powellium’”’ ially heat treated stainless steel 
“he q wear-resisting nickel- seat and regrindable, renew- 
ck 4 bronze disc. able wear-resisting ‘‘Powellium”’ 
nickel-bronze disc. 
ng { 
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Fig. 6003—Class 600-pound Cast Steel 
Gate Valve with flanged ends, outside 
screw rising stem, bolted flanged yoke 
and tapered solid wedge. 





Fig. 1793—Large 125-pound Iron Body 
Bronze Mounted Gate Valve. Made in 


sizes 2” to 30”, inclusive. Has outside The Wm. Powell Company 


screw rising stem, bolted flanged yoke 


: and tapered solid wedge. Also available i g i Fig. 3061—Class 300- d 
in All tron for process lines. Cincinnati 22, Ohio i ae teed come 


Swing Check Valve with flanged ends 





DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES and bolted flanged cap. 
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Find Specific Gravity of Gases Rapidly 


With Improved Design in Gravitometers 


By O. H. DAWSON and J. A. SNYDER 
Humble Oil & Refining Co., Baytown, Texas 


APID AND PRECISE determina- 
nations of the specific gravities 
of gases can be accomplished readily 
in equipment based on the principle 
of measuring, on an inclined tube 
water manometer, the difference in 


static heads at the bottom of two® 
tubes, approximately 35 ft. high, one / 


containing the gas sample, and the 
other containing air. Both gases are 
under the same conditions of tem- 
perature and humidity. 

The apparatus is simple, easily con- 
structed, and inexpensive. It is par- 
ticularly suitable for determining the 
specific gravity of a large number of 
gas samples in control testing. The 
deviation of values from those given 
in the literature is less than 1.0%. 
Where individual vertical tubes are 
provided for each gas to be tested, 
gravities may be obtained at the rate 
of one per minute, and any one sam- 
ple may be evaluated successfully at 
three minute intervals. The values 
obtained are comparable in accuracy 
to those obtained by other well known 
instruments, such as the Anubis grav- 
itometer. 


The principle of balancing equal 
heights of gas against each other 
is old. An earlier development in a 


specific gravity meter employed a 
system for balancing columns of gas 
against each other with the weights 
of the different gases being indicated 
on a balance. Reports indicate that 
the device is quite complicated. 

The present apparatus is illustrated 
in Fig. 1 and comprises the follow- 
ing pieces: 

1. A 6-mm. inside diameter inclined 
tube water manometer (slope, 25 hor- 
izontal to 1 vertical), 24 in. long, 
with the low end connected to a 500 
ec. reservoir, and equipped with a 
movable scale. The scale is cali- 
brated to indicate directly the gravity 
of the gas sample relative to air, 
or in any other units desired. 

2. A manifold assembly of 4-mm., 
3-way stopcocks (one for air and 
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one for each gas to be tested), and 
two 4-mm., 2-way stopcocks for es- 
tablishing atmospheric pressure on 
each end of the manometer. 

3. Required number of 4-in. diam- 
eter tubes (one for air and one for 
each gas to be tested), extending 
upward to height of about 35 ft. 

4. An air saturator. (A gas satur- 
ator also is required if gas has not 


already come into contact with water 
in a gas meter.) 

5. A water seal, 2 in. deep, into 
which the by-pass lines from the air 
and gas lines are submerged. 

The operation. of the device can 
best be described by referring to Fig. 
1. Between readings, the water-satu- 
rated air and the water-saturated 
gas pass to the 3-way cocks, B, C, 
and D, and through the %-in. tubes 
35 ft. high. The diameter of the tubes 
may be greater than % in., but such 
that it may be displaced with the 
gas being tested in three minutes or 
less. The 2-way cocks, A and E, 
are open during this period to “zero” 
the scale on the manometer at 1.0. 


When a gravity determination is 
to be made, cocks A and E are first 
closed. ‘Cocks B and C are turned 
90° counterclockwise, thereby stop- 
ping the flow of air and of Gas No. 1, 
and at the same time imposing static 
heads on opposite ends of the ma- 
nometer. During this period the flow 
of air and of Gas No. 1 is directed 
through the water seals. 


After the gravity of Gas No. 1 has 
been read on the scale,**cock C is 
turned to its original, or ‘“feeding”’, 
position and cock D is turned 90° 
to the left, and the gravity of Gas 
No. 2 is determined. After all gas 
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Fig. 1—Schematic layout of rapid gas gravitometer utilizing an inclined tube 


water manometer 
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(and with automatic control of the viscosity, if desired) 
RIGHT IN THE PIPE LINE, WITHOUT WITH- 
DRAWAL OF FLUID SAMPLES, WITHOUT 
STOP-WATCH READINGS OF EFFLUX TIMES, 


IS NOW AN ACCOMPLISHED FACT. 











has 
’ is 
_ a 
90° 
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gas 





TYPICAL APPLICATIONS 
Viscosimeters have graduated from the class of lab- 


oratory test instruments to full-fledged industrial 
instruments which perform their function without 


E of t CONTINUOUS manipulation by an operator, just as temperature, 





age ics pressure, flow and level instruments have been doing 


v7] VISCOSIMETER 


for these many years. 
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REACTION 
VESSEL PUMP 











PRINCIPLE OF OPERATION 
VISCOSIMETER FOR DETERMINING THE REACTION 


END POINT. IN RESIN. MANUFACTURE Continuous viscosimetry has been accomplished by utilizing one of the unique 
| a _-« properties of the F & P FLOWRATOR meter (formerly rotameter) sability 


Sean — to make metering floats either viscosity sensitive or viscosity immune. Into 
OPEN HEARTH FURNACES 


one FLOWRATOR are placed two metering floats, the one so shaped 
rn +t rT Zn - that it is very viscosity sensitive, the other one with the patented F & P vis- 
cosity immune shape. When fluid flows upward through the tapered metering 





























cowrmon tats tube both floats will, of course, rise in the normal manner. However, the 
eactin sna | SS: Re elevation of the one float will be relatively slight, since it is produced solely 
LINE > | as a function of fluid flow rate. The other float elevation will be much greater 


since it is a function both of viscous drag and flow rate. The space increment 


VISCOSITY 
CONTROLLER |z fe) thus created between the two floats is a direct measure of viscosity. By se- 
lecting any particular flow rate which will give a convenient elevation of the 
a FUEL OIL STEAM HEAT one float to serve as a reference line, the other float elevation may be 

















| 3 Srenese Soa marked as viscosity graduations in terms of centipoises, centistokes, S.S.U. 
4 : — or any other desired units. Viscosity measurement all the way from .0008 to 
FLOW DIAGRAM FOR VISCOSITY CONTROL 800,000 centipoises is now possible. 
OF OPEN HEARTH FUEL OIL 






Write for catolog 88 giving much additional information. F&-P VISCORATOR 
continuous viscosimeters have been thoroughly tested in trial installations for 
well over a year. 


FLOWRATOR | FISCHER & PORTER CO. 


TRADEMARK DEPT. 9L-1Z HATBORO, PENNA. 


- 




















tube 












‘ETROLEUM PROCESSING, January, 1949 55 





« 


Take a Catalyst Storage Hopper, for example. 
Crane supplies all valves, fittings, accessories, 
fabricated piping or pipe, for this as well as for 
any other refinery installation. One catalog 
gives you the world’s most complete selection 
of brass, iron, steel and alloy piping materials... 
all designed to meet rigid refinery specifications. 

Making Crane your Single Source of Supply 
simplifies all piping procedures, from design to 
erection to maintenance work. One order to 
nearby Crane Branches or Wholesalers covers 
everything for the job. One Responsibility for 
materials helps to get better installations, avoids 
needless delays. And to standardize on the High 
Quality that is Crane Quality assures dependable 
piping performance from every item in your 


system. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 











Piping at fluid catalyst 
storage hoppers. 





EVERYTHING FROM... 
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NOW AVAILABLE — In sizes 
2-inch and smaller, your choice 
of Crane Union or Bolted Bonnet 
600-pound steel Gate Valves. 
Recommended for oil and oil 
vapor services at temperatures up 
to 1,000 deg. F. Exelloy to Exelloy 
seating gives them superior re- 
sistance to wear, corrosion and 
temperature effects. Ask your 
Crane Salesman about these valves 
— especially the new moderate 
cost Union Bonnet line. 



























FOR EVERY PIPING SYSTEM 
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TABLE 1—Comparison of Gas Gravities from Various Sources 


Gas Tested Hydrogen 
Specific Gravity: 
Handbook Value .......... 0.0695 
Anubis Gravitometer ...... pases 
Manometer Apparatus 0.0700 
Deviation ....cscccccsccece -+0.0005 


Ethane co, Cracked Gas Cracked Gas 
1.049 1.53 eoes eeee 
eae ae 0.985 1.065 
1.040 1.53 0.992 1.065 
—0.009 0.0 -+0.007 0.0 . 





gravities have been determined, all 
the cocks are turned to the original 
position and left until another deter- 
mination is to be made. 

Calibration of the apparatus is ac- 
complished as follows. The manom- 
eter scale reading is a function of 
the height of the vertical tubes and 
the slope of the manometer tube as 
well as the density and water con- 
tent of the gases. The manometer, 
clamped in a rigid position, is cali- 
brated with air and known gases 
that are saturated with water, such 
as carbon dioxide, hydrogen, and ni- 
trogen. It has been found conveni- 
ent to plot first the known specific 
gravities of each gas against the 
corresponding reading in millimeters 
on the manometer. From this plot a 
scale reading directly in gas gravity 
can be prepared for insertion on the 
manometer. If dry gases are to be 
balanced against dry air, a separate 
calibration is required. 


It is convenient, although not nec- 
essary, that a vertical tube be pro- 
vided for each gas. Several gases, 
however, may be passed up the same 
tube successively. With each gas 
passing up its individual tube, all of 
the gravities may be taken rapidly 
by alternate operation of the several 
3-way stopcocks. 

Care should be taken to saturate 
(or dry) both air and gas passing 
up the vertical tubes so that no cor- 
rection need be applied for moisture 
content. 

All connections leading from the 
vertical tubes should slope toward 
the stopcock assembly to prevent 
moisture or condensate from sealing 
the tubes or lines. It is good prac- 
tice to blow the tubes downward once 
each week with air, using care not 
to blow water out of the manometer. 
Sluggish movement of the water in 
the manometer usually will indicate 
an obstruction in one of the tubes 
or lines. A few drops of a detergent 
such as Aerosol should be added to 
the manometer water to reduce sur- 
face tension and increase the accuracy 
of the readings. 

The top of the vertical tubes should 
be shielded against air currents. 
These deflect the manometer and 
cause error in gravity evaluations. 
All the vertical tubes should be placed 
adjacent to each other to permit 
equivalent temperature changes on all 
tubes. If calibrated with water- 
saturated gases and air, care should 
be taken to saturate the gases and 
air at about the same temperature at 
which the gases and air are saturated 
during routine use so that the water 
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content is the same at all times. The 
inlet temperatures of the air and 
gases flowing into the apparatus 
should be essentially the same. 


The vertical tubes may be any. 
length greater than about 10 ft. The 
optimum length will depend upon the 
manometer slope as well as the de- 
sired maximum variation in the 
magnitude of the observed gas gravi- 
ties. 

In Table 1, readings taken of the 
specific gravities of several gases are 
compared with similar readings taken 
on an Anubis gravitometer or with 
known values taken from a hand- 
book. In every case the deviation of 
the rapid manometer readings is less 
than 1.0%. 

There is a day-to-day error, result- 


ing from changes in atmospheric 
temperature (temperature in the vert- 
ical tubes) and barometric pressure. 
Compensation can be made for these 
errors by means of the following 
equation: 


(p-1) = (Pc/Po) (To/Tc) (p’-1) 
where: 
p=corrected specific gravity 
relative to air. 
p’= observed specific 
relative to air. 
Pc= barometric pressure at time 
of calibration, mm. Hg. 
Po= observed barometric pres- 
sure, mm. Hg. 
Tc= atmospheric temperature at 
time of calibration, °R. 
To= observed atmospheric tem- 
perature, °R. 


gravity 


For a gas of 0.7 gravity, the error in 
gravity reading corresponding to nor- 
mal changes in the temperature and 
barometric pressure variables will be 
no more than 0.01, which is about the 
same as the limits of accuracy of the 
apparatus. 


Ten Fragile Glass Agitators Replaced 
By Single 16-gallon Shop-built Mixer 


By BLAINE F. NEWMAN, Chemical Engineer 
The Texas Co., Lockport, Ill. 


MIXING TANK made from an 
old 100-lb. grease drum fills a 
gap in desired capacity between the 
largest glass agitators—about 2% 







































gals.—and the smallest, commercial, 
metal tank agitators—100 gals. One 
such blender, with a capacity of 
about 16 gals., supplants 7 to 10 
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GAGE GLASS DETAIL 


Fig. 2—Side and top views of 16-gal. agitator, and detail of construction of 
glass observation windows 
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Here’s WHAT makes this 


KENNEDY VALVE 
Better....and WHY! 


il 
ds water, OM 
available. 


HANDWHEEL, malleable iron, 
rugged octagonal shape, for non- 
slip grip. Heat-radiating design 
stays cool. 


WHEEL NUT, below handwheel 
level to prevent burning palm of 
hand on steam service. 


@—— PACKING NUT, bronze with long 
threads to provide extra packing 
adjustment. 


GLAND, bronze, self-centering, ex- 
tra long with beveled lip, allows 
maximum take-up on packing. 


BONNET, bronze, with joint be- 
tween body and bonnet making 
bronze-to-bronze true union for 
tight, leakproof construction. 


PACKING, molded rings of 
graphited and lubricated asbes- 
tos give long, easy operation, 
tight seal to prevent leaks. 

BONNET RING, bronze, heavy 
construction, able to withstand 
wrench punishment. Large flats 
for easier application of wrench. 


STEM, special bronze. Large di- 
ameter and close tolerances min- 
imize friction; extra contact 
threads give longer wear. 
SLIP-ON DISC HOLDER, 
locks in a definite posi- 
tion when wide open, 
cannot fall off during 
disassembly and reas- 
sembly. 


BODY, bronze, rugged 
construction, high raised 
seat, generous interior 
passages and ample 
pipe thread clearances. 


aS 


Re, 


ti 


RENEWABLE COMPOSITION DISC, provides per- 
fect seating; asbestos for steam service and spe- 
cial types for various services and temperatures. 


Write for Bulletin No. 36 ¢ 


IVS OS 


BEVELED SHOULDER, makes tight joint with 
conical seat on underside of bonnet when valve 
is wide open, for repacking under pressure. 


BUY FROM YOUR LOCAL DISTRIBUTOR 


VALVE MFG. CO. 
1067 EAST WATER ST. 
ELMIRA, NEW YORK 


VALVES + PIPE FITTINGS + FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 


ENNEDY 
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glass agitators formerly used in The 
Texas Co., Lockport refinery labora- 
tory, for treating and blending lube 
oils. Its strength gives it an addi- 
tional advantage over the compara- 
tively fragile glass mixers. 

The unit is shown in the dimen- 
sioned drawing in Fig. 2. The grease 
drum, or a small oil drum, is mount- 
ed as indicated on three legs, which 
may be either angle iron or small 
diameter pipe. Two windows are 
used, serving both for observing the 
action and as gage glasses. 

A pressure top can be designed for 
operating the agitator under slight 
pressure or with an inert gas if de- 
sired. The bottom has been pounded 
down to form a rounded shape for 
completely emptying the contents 
through a one-in. valve and pipe 
drain assembly. 


Run Pour Tests at—9OF. 
In Dry Ice Lab Freezer 


ALL iil | 
METAL JACKETS FOR 
POUR TEST TUBES 





—--y 















































THERMOS CONTAINER 
CYLINDRICAL \ 
OUTER SUPPORT 


PROTECTIVE JACKET 





Fig. 3—Sinclair’s shop-built laboratory 
freezer provides temperatures as low 
as —90° F. 


HEN technicians in the East 

Chicago refinery laboratory of 
Sinclair Refining Co. want to run 
extremely low temperature pour 
tests, they use a shop-built freezer, 
which will bring the temperature of 
the samples down as low as —90° F. 
if desired. 


The unit is shown in plan and 
cross-section views in Fig. 3. It con- 
sists of a 2-gal. “thermos” jar with 
open top, supported on a metal cylin- 
der to keep its bottom off the table, 
and an outer metal jacket for protec- 
tion. Any desired number of holes 
are cut in the top plate to act as 
supports for the pour-test tube jack- 
ets. 

A mixture of alcohol and dry ice 
put in the thermos jar is the cooling 
means. No mechanical agitator is 
required because the carbon dioxide 
provides natural agitation in bubbling 
through the alcohol. 
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YOUR CATALYTIC 
WITH ALCC 


If you want to up-grade your 
catalytic process yields, or simply 
reduce losses from contamination 
and side reactions, you'll find it 
advantageous to insist on ALCOA 
Aluminas for your Al,O; catalysts 


and catalyst supports. 


ALCOA Aluminas are uniform in 
structure and chemical purity ... 
stable at elevated temperatures... 
have high resistance to erosion and 
crushing ...and are moderate in 
cost. Typical conversions for which 
ALCOA Aluminas are used in- 


clude: Aliphatic hydrocarbons into 


-|(i\VATED ALUMINAS * CALCINED ALUMINAS 








*x* ALCOA Activated 


Alumina is preferred 
for many reactions be- 
cause of its high ad- 
sorptive properties 
and extremely large 
surface area. 


ALCOA Tabular and 
other forms of Alu- 
mina are preferred for 
certain reactions 
where hardness and 
extremely high purity 
are relatively more im- 
portant than maxi- 
mum surface area, 











aromatics, and dehydrogenation of 


naphthenic hydrocarbons. 


For top quality, specify ALCOA 
Aluminas for catalysts and cata- 
lyst supports. You'll get more 
efficient, uniform reactions and 
end-products of higher purity. 
We'll gladly send you samples 


and further information. 


ALUMINUM CoMPANY OF AMERICA, 
Cuemicats Division, 1780 
Gulf Building, 

Pittsburgh 19, 


Pennsylvania 


ALUMINUM 
° 


CHEMICALS 


ALUMINAS 48° FLUORIDES 


TABULAR ALUMINAS * HYDRATED ALUMINAS 





* LOW SODA ALUMINAS 





ALUMINUM FLUORIDE * SODIUM FLUORIDE + SODIUM ACID FLUORIDE 

















FLUOBORIC ACID * CRYOLITE 
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PLANT CORROSION TESTS* IN TOP OF CRUDE TOPPING TOWER 

naa lei ia | Corrosion rate, 
inch penetration per year 

0.003 

0.006{ 

0.017} 

0.053{ 
Completely corroded away 





Material : 





| RRS RRNA HAN, 
Pre rrr rr tee 

FPR Oe OT OEE Te 
| 18-8 Mo stainless steel (type 316)...... . 
| 18-8 stainless steel ES a 





























aI @& 2 ff @2 ot A. 





*In straight run gasoline vapor in top of tower. Average temperature 
250° F. Duration of test, 60 days. West Texas crude. 
{These materials suffered pitting attack. 
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PLANT CORROSION TESTS* IN BOTTOM OF CRUDE TOPPING TOWER 


Corrosion rate, 
inch penetration per year — 








Material 
Monel 
Nickel 
ae ae are 
| 18-8 Mo stainless steel (type 316) is 
13 percent Cr steel (type 410)... 








Completely corroded away 
oo ef 0.0002 = 

.| Less than 0.0001 - — : / 
_ 0.0014 eo : ) 








ee 





~~ a» Oo 4 45 © © = = 














*At bottom of crude fractionating tower, approximately 5” above 
tray No. 38 near the overflow side. Average temperature 700° F. 
Duration of test 120 days. East Texas crude. 88 gal. per hr. NaxCO; 
injected into crude feed. 





: EEE : : | 
FRACTIONATING TOWER 
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Consider, first, the materials promising long life on 
your equipment; tests like these tell you that. 
Then weigh comparative cost figures, fabricating 
characteristics and any other factors involved. 
You find a safe and economical answer—the 


Lukens makes the most complete range of clad 
available from any source; Nickel-Clad, 
Stainless-Clad, Inconel-Clad and Monel-Clad 
Steels, in plates as wide as 178 inches or to over 3 
inches thick. Each has a uniform cladding of the 


steels 





Lukens Clad Steel best meeting your requirements. 

Life of equipment is lengthened many times, 
reducing depreciation to a fraction. Maintenance 
costs are held to a minimum. Equipment is kept 
in service without interruption. Safe operation is 
assured. Think what all these advantages add 
up to! 





LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
* 





corrosion-resistant metal permanently bonded to 
the steel backing plate. All are available in the 
extra-smooth sodium hydride finish. 

Bulletin No. 461 describes Lukens Clad Steel 
installations in the Petroleum Industry. For copies, 
write Lukens Steel Company, 443 Lukens Build- 
ing, Coatesville, Pennsylvania. 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL ++ — 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 





bi 
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Staff Report 
From Tulsa 





Road Octane Number Is Proposed 
To Rate Anti-knock Performance 


METHOD for determining Road 

Octane Number of motor gaso- 
line, and a method for predicting road 
anti-knock performance in the labo- 
ratory, were presented at the Fuels 
and Lubricants Meeting of the So- 
ciety of Automotive Engineers, in 
Tulsa, Nov. 6-7. 


The work discussed there repre- 
sents a distinct advance in the devel- 
opment of techniques for evaluating 
the anti-knock characteristics of 
fuels, towards the eventual goal of 
providing test methods which will 
accurately predict how a fuel will 
perform in actual usage. 


Road Octane Number, by funda- 
mental definition, must “accurately 
reflect average consumer reaction to 
anti-knock characteristics of a fuel”, 
and is thus distinguished from Motor 
and Research octane numbers, which 
are purely laboratory evaluations and 
at best are capable of only loose 
correlation with actual anti-knock 
performance in road vehicles. 


Establishment of a sound method 
giving road octane ratings would fa- 
cilitate the practical economic evalu- 
ation of the anti-knock characteristics 
of commercial motor gasolines and 
would be of great value to engine 
designers and motor fuel manufac- 
turers. 


Road Octane Number, as proposed 
in a paper by investigators for Shell 
Oil Co., Inc., is a single number based 
upon the well-established octane scale, 
which would reflect anti-knock per- 
formance in cars as a whole. It may 
be determined either directly by road 
testing or, indirectly, from correlation 
established with the laboratory Re- 
search Method (F-1) and Motor 
Method (F-2) octane numbers. 


. Also presented at the Tulsa meet- 
ing was a method developed in Pure 
Oil Co.’s automotive laboratory which 
uses a modified single-cylinder labo- 
ra'ory engine to predict road ratings 
directly. It is intended primarily as 
@ screening medium for fuels in road 
t “| programs and fuel development 


Work, 


‘he method for expressing Road 
‘ane Number for motor gasolines 
‘6s given in a paper entitled “A 
‘oposed Road Octane Number”, by 


By D. P. THORNTON, Jr. 
Assistant Editor 





The accompanying article is 
a review of the following two 
papers presented at the SAE 
National Fuels and Lubricants 
Meeting at Tulsa, Nov. 4-5: 

“A Proposed Road Octane 
Number”, by F. R. Watson, F. 
H. Caudel and J. D. Heldman, 
Shell Oil Co., Inc. 

“A Single Cylinder Labora- 
tory Procedure to Predict Road 
Anti-Knock Performance”, by 
F. T. Finnigan and E. M. Clancy, 
Jr., Research and Development 
Laboratories, Pure Oil Co. 

Readers may secure preprints 
of the complete papers by writ- 
ing Special Publications Dept., 
Society of Automotive Engi- 
neers, 29 West 39th St., New 
York 18, N. Y. 
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F. R. Watson, F. H. Caudel and J. 
D. Heldman, Shell Oil Co., Inc. The 
introduction lists what should be ex- 
pected of a Road Octane Number. 


“First, it should represent the anti- 
knock performance of a fuel insofar 
as the ‘population’ of cars is con- 
cerned”; it is stated, “that is, not one 
car or a few specific cars, but the 
entire group of consumer cars where- 
in lie our interests. Second, for most 
convenient use a one-number expres- 
sion is desired, one that is numeri- 
cally associated with anti-knock per- 
formance quality. Third, it should 
be built around a stable standard of 
anti-knock quality. Fourth, it should 
be capable of ready determination, 
directly by road testing and, if prac- 
ticable, indirectly from correlation 
established with laboratory engine 
tests.” 


The proposed method has still other 
advantages as brought out in the 
paper. By means of correlating equa- 
tions, the effects of fuel sensitivity 
on Road Octane Number can be ob- 
tained. By analyzing groups of cars 
of the same make, a quantitative 


measure of their individual peak oc- 
tane requirements can be had, as 
well as the speeds for these peaks. 
Likewise, the differences in fuel re- 
quirements between makes of cars 
can be studied. The relative effects 






of Motor and Research octane quality 
also can be determined for the same 
or differing makes of cars. 

The test method is divided into 
the direct method, from road tests, 
and the indirect method, from labora- 
tory octane ratings. 


Direct Method 


The determination of Road Octane 
Number, hereafter designated “RON,” 
directly from road tests involves first 
the choice of a sample of cars for 
the test. The number, age group, pro- 
portion by various makes and geo- 
graphical location of cars -constitut- 
ing the sample may vary with the 
purpose of the investigation and 
therefore should be flexible. Second, 
the method of test should be decided 
upon and for this purpose the Border- 
line Method (CRC E-1) with minor 
modifications has proven satisfactory. 
Third factor.is the fuels to be rated 
for knock or no-knock (the reference 
fuels—blends of i-octane and n-hex- 
ane— are made up jn increments of 
five octane numbers or less). In each 
car the simple determination is made 
for each reference fuel and each gaso- 
line under test: Is it knock-free or 
does it knock. 


When testing is completed the RON 
is calculated for each gasoline as fol- 
lows: The percent of knock-free cars 
is computed for each of the reference 
fuels and plotted vs. octane number, 
using arithmetic probability paper for 
convenience to obtain straight lines. 
Knowing the percent of knock-free 
cars for the gasoline, the reference 
fuel plot may be consulted to find 
the reference fuel octane number equi- 
valent to that percent of knock-free 
cars. The value thus obtained is 
the Road Octane Number, i.e., the oc- 
tane number of the primary reference 
fuel which gives knock-free perform- 
ance in exactly the same percent of 
cars in general as does the gasoline. 


Indirect Method 


To obtain Road Octane Number in- 
directly from the laboratory F-1 and 
F-2 engine ratings, a practical cor- 
relation must first be found. A simple 
and direct method is to relate Road 
Octane Numbers to the corresponding 
laboratory methods by the use of em- 
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pirical equations. Assuming that F-1 
(Research) and F-2 (Motor) ratings, 
taken together, correlate with road 
octane, the relationship is; 

RON = A(F-1) + B(F-2) ....(1) 

Here the coefficients “A” and “B” 
represent the influence of the two 
laboratory ratings on the known Road 
Octane Number and where, by defi- 
nition, RON also is equivalent to 
either F-1 or F-2 quality, which as- 
sumes that A + B = 1. This per- 
mits simplification, Equation 1 being 
rewritten as: 

RON = A(F-1) + (1-A) (F-2) (2) 

Equation 2 is the simplest of the 
possible equations relating F-1, F-2 
and Road Octane Numbers. It has 
been found to satisfactorily correlate 
a substantial body of data and is 
the basis for the following discussion. 
Actually, experience would indicate 
that a more complex relationship 
would actually be justified on the 
basis of considerably more data than 
is now available. 

The most probable value of “A” can 
be found by the method of least 
squares, shown in Equation 3, where 
“‘w” is the weight assigned the data 
for each gasoline tested and is nu- 
merically equal to the square root 
of the number of cars in which each 
gasoline was tested. 


As ane 


Practical Application 
These methods for obtaining Road 
Octane Numbers were applied to a 
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recent West Coast octane require- 
ment survey made by Shell, in which 
220 cars were used. Models ranged 
from 1940 to 1947. Five commercial 
gasolines having sensitivities ranging 
from 5.5 to 8.5 were run in 148 of 
the cars, two commercial gasolines 
with a sensitivity of 12.5 were tested 
in 34 cars and the primary reference 
fuels in all cars. The criteria used 
in the investigation—no knock over 
the speed range of 500 to 3000 rpm— 
are believed to be both conservative 
and precise. The percent of knock- 
free cars was plotted against octane 
number as shown in Fig. 1, for all 
cars in the speed range of 500 to 3000 
rpm (10 to 60 mph). This indicates 
the peak octane requirement followed 
the normal distribution curve; 99% 
of the cars tested are knock-free 
with 97 octane reference fuel, for 
example. 

To determine RON, using Fig. 1 as 
a basis, the percent knock-free cars 
was calculated for each gasoline and 
a Road Octane Number assigned as 
shown graphically in Fig. 2. The 
least squares solution (Equation 3) 
yielded the correlation equation: 

RON = 0.54(F-1)) + 0.46(F-2) 

It is thus shown that when cars in 
general are tested, both “F-1 qual- 
ity” and “F-2 quality” affect road 





Sw (F-2)2+w(F-1) (RON) —= w(F-1) (F-2) —Sw(F-2) (RON) 





———. .(3) 





antiknock performance; if either are 
altered, road octane is changed ac- 
cordingly. This relationship provides 


PERCENT KNOCK-FREE CARS 
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Fig. 1—Plot of percent knock-free cars vs. reference fuel 


RON.= 0.54 


a practical method of predicting anti- 
knock quality of a gasoline wher 
Research and Motor octane rating: 
are known. It also follows that RON 
and laboratory ratings can be ex 
pressed in. terms of.fuel sensitivity 
“S”, when coefficients “A” and “B’ 
of Equation 1 are known. For ex- 
ample, using the survey test data, 
RON = (F-2) + 0.54 (S) 
and 
RON = (F-1) + 0.46(S) 

From these last two equations th« 
gasoline having the highest sensitiv- 
ity will give the greatest overall per- 
centage of knock-free cars when com- 
paring gasolines of the same F-2 
rating. Likewise, in comparing those 
having the same F-1 rating, the 
one having the lowest sensitivity, will 
give the greatest overall percentage 
of knock-free cars. 

Such correlations can also be made 
to show octane requirements of the 
same or different makes, the speeds 
for peak octane requirements and the 
like. 

“It may be concluded’, states the 
Shell Oil Co. paper, “that the anti- 
knock performance of a gasoline, in- 
sofar as cars in general are con- 
cerned, may be adequately described 
in terms of an equivalent blend of 
iso-octane and normal-heptane; that 
is, equivalent in the sense of giving 
knock-free performance in exactly 
the same percent of cars in general 
on the road. 

“A nomograph (Fig. 3) relates the 
RON and the Percent of Knock-free 
Cars with the laboratory F-1 and 
F-2 octane numbers. Certain cars 
are generally critical to ‘F-1 quality’ 
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Fig. 2—Determination of Road Octane Number by evalu- 
ating respective effects of Research and Motor method 


octane number follows normal distribution curve 
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quality. Data shows percent knock-free cars for 5 gaso- 


lines in 148 cars 
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PROCESS 
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Why? Because every experi- 
enced refiner knows that any 
continuous process requires 
service if it is to continue to op- 
erate efficiently. Because of this, 
more refiners than ever before 
are specifying PETRECO DE- 
SALTING. With Petreco De- 
salting, service is included... 
the best service know-how 
available in the field of desalt- 
ing today. 





PETROLEUM 
RECTIFYING 
COMPANY 


PETRECO SERVICE 
PERSONNEL AND 
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DESALTING FIELD 


5121 South Wayside Drive, Houston 1, Texas 
648 Edison Building, Toledo 4, Ohio 





530 West Sixth Street, Los Angeles 14, Calif. 
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and relatively unaffected by the = TABLE 1—Correlation Between Borderline Octane Rating and Laboratory CF2 | 
F-2 quality’ of a gasoline; with Engine Data 3 
other cars, the converse is true. Fuel: (A) Fuel: (B) 
“Bp 1 1 li th h Buick Buick 
y clearly reves: ng ese pne- Speed RPM: Borderline CFR-X Speed RPM: Borderline CFR-» 
nomena, the engine designer may be B... Ce = <a “ 85.5 
. : etch P , ; ’ f 5.5 85.5 
assisted in tailoring his engine anti- 1500 80.5 82.0 1500 87.5 86.5 
knock requirements to gasolines, and 2000 81.5 82.0 2000 86.5 86.0 
the gasoline manufacturer may be s568 $3.6 $2.6 2500 84.5 84.5 
assisted in tailoring his motor gaso- Fuel: (C) Fuel: (D) 
. : ’ Buick Buick 
lines to the needs of his customers Speed RPM: _ Borderline OFR-X Speed RPM: Borderline CFR-X 
cars. The methods herein described, 750 ee 84.0 750 Ay 84.0 
: : : ‘i 1000 §3.0 84.0 1000 85.0 84.0 
while discussed strictly from the pas eed oan os ned oe oe 
senger car standpoint, may of course 2000 84.5 84.5 2000 83.0 83.0 
be applied likewise to commercial 2500 82.5 83.5 2500 82.0 82.0 
vehicles.” 
New “Lab” Octane Rating Method , ; , 
& ratories, Pure Oil Co. The paper, samples and be independent of weath- 


Recent work in developing a labora- 
tory octane rating technique which 
will correlate with the road anti- 
knock performance of a gasoline was 
reported to the SAE Fuels and Lubri- 
cants meeting in Tulsa, in a paper 
by F. T. Finnigan and E. M. Clancy, 
Jr., Research and Development Labo- 


entitled “A Single Cylinder Labora- 
tory Procedure to Predict Road Anti-~ 
Knock Performance”, describes the 
use of a modified CFR single cylinder 
engine for this purpose. The test 
was developed primarily as a screen- 
ing tool for experimental fuels which 
would give valid results on small 
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Fig. 3—Nomograph for predicting Road Octane Number and percent 
knock-free cars 
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er or other difficulties encountered in 
road testing. 

A conventional CFR engine was 
equipped with a high-speed crank- 
case, high lift camshaft, an aluminum 
piston and coupled to a 25 Hp. eddy- 
current type dynamometer. The usual 
CFR ice tower was used with an avi- 
ation test method manifold and fuel 
injector. Knocking, was determined 
by oscillograph from a magnetic pres- 
sure-type pickup installed in the 
bouncing-pin hole. 

An adequate supply of test fuels 
was available, all of which had previ- 
ously been road-tested by the Bor- 
derline method. ~ 

Air-fuel ratio was set at 10:1 with 
the engine operating at 1000 rpm 
on 80 octane primary reference fuel; 
this setting is not changed through- 
out the speed range during a test, | 
but may be varied as necessary to © 
offset uncontrolled atmospheric 
.changes. Air-fuel ratio was deter- 
mined by an exhaust gas analyzer. 

Additional operating standards se- 
lected include: intake air tempera- 
ture setting maintained at 180° F. at 
750 and 1000 rpm and allowed to vary 
naturally at higher speeds (tempera- 
tures range down to 110° F. at 2750 
rpm); oil sump temperature main- 
tained at 150+5° F.; tappet clear- 
ance (hot) 0.010 in.; spark plug gap 
0.022 in.; water jacket temperature 
210+2° F., and injection pump pres- 
sure 20 psig. 

To obtain data on a broader scope, 
so that operating conditions more 
nearly like those on the road could 
be incorporated in the laboratory pro- 
cedure, a road test program was in- 
augurated after the laboratory work 
had been carried on for a year. The 
road test program included running 
a 1947 Buick Roadmaster for road 
testing fuels and a 1946 Chevrolet 
for air/fuel ratio and intake mani- 
fold mixture temperature data. 

A consolidation of conditions 
brought to light by the road test 
program were incorporated, resulting 
in a single cylinder laboratory fuel 
test procedure that has proved ca- 
pable of foretelling the road octane 
values of a fuel to within favorable 
limits throughout a range of speeds 
and compression ratios. 
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A working harmony is not achieved overnight—it is the result of 
working together for many years on many projects. 


Foster Wheeler engineers have collaborated with petroleum refiners 
for more than 25 years in the design, engineering, fabrication and 
construction of over 400 petroleum processing units. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YOR K 6, NEW YOR K 
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construction 





A smooth-running unit — a unit in balance — is one in which all parts are functioning 
in rhythm. This is possible only when the unit is designed ‘right’ and built ‘right’. 


Rhythm (as symbolized by the catalyst flow pattern in the illustration) is an achieve- 
ment peculiar to the experienced professional . . . to the experienced contractor who 
knows just what qualities in the basic functions of design, engineering, fabrication 
and construction produce “process rhythm”. 


FOSTER WHEELER CORPORATION 


PROCESS UNITS 165 BROADWAY, NEW YORK 2h beter! yorx« 
COMPLETE PETROLEUM REFINERIES 
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CHEMICAL PLANTS 
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Insulating Outdoor Equipment 


Advantages of Mineral Wool for Outside Applications Are 
Listed, and Techniques Are Given for Installing this Kind of 


HE outside installation of process- 
ing units in modern refineries has 
the advantages of eliminating build- 
ing construction, providing more flex- 
ibility in locating production units 
in the desired sequence and making 
easier the dissipation of corrosive 
and noxious fumes. It is also said 
to reduce operation and maintenance 
costs as much as 15% in some in- 
stances. 

The unhoused plants, however, 
bring up new problems in equipment 
design, installation and maintenance. 
Fluctuating ambient temperatures, 
ice formation, wind-borne solids and 
moisture, and sunlight, create new 
heat balance problems for design en- 
gineers and plant operators. Greater 
attention must be given also to the 
insulation which covers and protects 
the processing equipment and thus 
makes possible the closer control of 
reaction temperatures. 


The two most important factors in 
outdoor insulation, in addition to the 
basic considerations of cost, ease of 
application and thermal conductivity, 
are mechanical strength and reaction 
to moisture. Much attention has been 
given recently to insulating materials 
produced from blown fibers of inor- 
ganic silicates, generally known as 
mineral wool, as providing the desired 
characteristics for outdoor applica- 
tions. 

These materials are strong, light, 
inorganic, and easy to install and 
maintain. Their thermal conductivi- 
ties (“k” factors from 0.19 to 0.33 
Btu in. per sq. ft., hr., deg. F. at 
ordinary mean temperatures) make 
them superior for insulating purposes. 
Further, they are supplied in a wide 
variety of forms, rigid block, pliable 
felt, blankets sandwiched between 
metal lath or poultry netting, loose 
wadding, granulated fill, and trowel- 
ing cements. Molded forms are made 
for standard sizes of piping up to 
li-in. and for use on common types 
of fittings. 

In addition, helpful and thorough- 
going standards for the materials have 
been drawn up by the National Bur- 
eau of Standards to insure manufac- 
turer compliance with minimum qual- 
ity requirements and to instruct users 
in the proper installation techniques 
for different conditions. These stand- 
ards, CS-117 and CS-105 are widely 
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Insulation on Tanks, Piping, Ducts, and Flanges and Valves 


available and should be studied by all 
users and appliers of insulation for 
industrial purposes. Standard CS-117 
covers the insulation of heated sur- 
faces, Standard CS-105, cold surfaces. 


Moisture is prevented from getting 
into the insulation by applying it over 
surfaces hot-mopped with asphaltic 
compounds, and by encasing insula- 
tion layers in non-porous membranes 
of impregnated canvas, special felts, 
or weather resisting paints. External 
surfaces are often rendered structur- 
ally strong and hard by troweling 
mineral wool cements over expanded 
metal lath and weatherproofing with 








asphaltic, roofing-felt, or other fin- 
ishes; or by encasing the whole job 
in sheet metal, crimped, riveted or 
seam welded in place. 


Danger of damage from moisture 
condensation inside insulation is two- 
fold: equipment corrosion and the fill- 
ing of insulation dead-air spaces with 
water or ice of high thermal con- 
ductivity. To prevent this moisture 
condensation, vapor barriers (usually 
an asphaltic emulsion) are employed. 
Their application is an important step 
and must not be neglected, regardless 
of the type of insulation used. 

The following article gives installa- 


a. 
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Fig. 1—Insulation of piping maintains temperature of products during transfer 
from one piece of equipment to another 
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IF YOU WANT HIGH EFFICIENCY 
AND ECONOMY IN CONDENSER 
AND HEAT EXCHANGER OPERATIONS... 
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Trufin will give you 7 to 9 times as much 
surface area as the equivalent length of plain 
tube (depending, of course, on the fin height, 
spacing and diameter). That means that the 
required surface area can be accommodated 
in about one-eighth the space when Trufin 
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is used. 
LONGER LIFE 
Trufin doesn’t require frequent replacements. ‘ 


The fins being integral with the tube itself, 
Trufin will withstand vibration and sudden 
heat changes. 


HIGHER EFFICIENCY 


The above-mentioned features are distinctive 
enough for you to recognize the high potential 
performance of Trufin. The integral construc- 
tion of the fins eliminates any: possible heat 
loss between tube and fin. 


GREATER ECONOMY 


Because only a fraction of Trufin length is 
required to deliver the equivalent surface area 
in plain tube—and because Trufin assures 
longer life and performs at such high efficiency, 
the economies in using this unique tube are 
obvious. 
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MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 
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Insulating Outdoor Equipment 





tion techniques for installing min- 
ral wool insulation on four common 
types of petroleum processing equip- 
ment, pipes, tanks, ducts, and flanges. 


Piping 

Fig. 1 shows a portion of a maze 
of piping such as is a requisite of 
processing unit installations. 

These pipes are the connections 
between processing equipment and its 
supply units, other processing equip- 
ment, storage tanks, or shipping con- 
veyances. Unless the piping is as well 
insulated as the major refinery units, 
carefully processed products will lose 
heat and will require extra heat to 
bring them back to the same condi- 
tion as when they left the processing 
unit. 

In insulating pipes, two general 
methods are employed. Molded-type 
mineral wool pipe insulation is avail- 
able for % to 14-in. pipes. Sections 
are 36 in. long and are fitted over 
the pipe, covered with a canvas jack- 
et or other specified finish, and bound 
in place with metal bands. In some 
cases, double-layer pipe insulation is 


"ROLEUM PROCESSING, January, 1949 














A a 


Fig. 2—Asphalt oxidizing tanks insulated with 2-in. blanket of mineral wool, 
the mineral wool being protected by a 20-gage sheet metal outer shell 


used. The first layer is bound in 
place with galvanized wire and the 
second layer applied as above, its 
joints staggered with those of the 





eae - Kr. : 


3—Asphalt tanks insulated by stuffing mineral wool between tank and 
aluminum sheeting 


sections in the first layer. 

A second common method of in- 
sulating pipes is with mineral wool 
blanket-type insulation. Blankets are 
wrapped circumferentially around the 
pipe, joints are secured with 16-gauge 
galvanized wire, a coating of mineral 
wool cement is applied, -and finally 
an asphaltic or other specified finish 
is applied. Roofing felt, bound in 
place by galvanized wire with seams 
lapped at least two inches against 
the weather, is a common finish. 


Processing Tanks 


Fig. 2 shows a group of four as- 
phalt oxidizing tanks, two of 1500 
and two of 5000-bbl. capacity. Asphal- 
tic bases are heated and oxidized in 
these tanks at temperatures ranging 
from 350° F. to 500° F. The oxidiz- 
ers are insulated to minimize local- 
ized overheating or underheating, to 
make possible close control of tem- 
perature limits in maintaining qual- 
ity control of the product, and to re- 
duce the quantity of fuel required 
for carrying out the oxidizing cycles. 
The danger of flashing or firing when 
500° F. is exceeded is one of the 
strongest reasons in this operation 
for careful heat distribution and con- 
trol. Insulation permits control up 
to the maximum reaction heat with- 
out fear of over-ride. 


The oxidizers are insulated with 2- 
in.-thick mineral wool blankets. The 
wool is sandwiched between poultry 
wire on one side (in contact with the 
%4-in. steel plate of the tank) and ex- 
panded metal lath on the outside. 
The blankets are held in place by 
heavy wires spot welded perpendic- 
ularly to the steel plate prior to 
application of the insulation. The 
blankets are impaled on the wires, 
and ends of which are then bent 
up and clinched to the lath back- 
ing. All joints of adjacent blan- 
kets are securely wired together at 
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Insulating Outdoor Equipment 





the lath edges. Weather protection 
and moisture sealing are obtained 
simultaneously by the application of 
a corrugated, galvanized, sheet-metal 
outer shell. Riveted seams of the 20- 
gauge galvanized iron shell make a 
strong outer surface and prevent pen- 
etration of water or other harmful 
atmospheric constituents. 

The exhaust gases and smothering 
steam from the asphalt tanks are 
withdrawn and passed through two 
fume absorbing towers. Coke is used 
in these towers to absorb the noxious, 
corrosive waste gases for health pro- 
tection, and the remaining non-con- 
densed steam is allowed to vent to 
the atmosphere. The use of inculation 
on these units helps to hold the oxi- 
dation temperature constant and thus 
keeps the cycle time at a minimum. 

In another instance of insulation 
of asphalt tanks, Fig. 3, lugs were 
attached to the tank surfaces, alumi- 
num plates were fastened to the lugs 
and loose mineral wool was stuffed 
between the plates and the tank at 
each rise of the plates. Blanket type 
mineral wool was used in insulating 
the tops of the tanks. Thickness of 
the application is three inches. 


Ducts 


The insulation of ducting is anoth- 
er important factor in outside refin- 
ery construction. In insuiating duct- 
ing and breechings, the block form 
of mineral wool is generally em- 
ployed. Commercial Standards CS-117 
“Mineral Wool; Blankets, Blocks, In- 
sulating Cement, and Pipe Insulation 
For Heated Industrial Equipment,” 
recommends that ducting be insu- 
lated as shown in Fig. 4. 

The following example gives a def- 


Fig. 5—Flanges and valves are insulated by building up layers of mineral wool 





























Fig. 4— 





Left—A, bare surface; B, stiffener ribs; C, mineral wool blocks; D, No. 16-gage 
galvanized reinforcing wires or ¥%2-in. galvanized bands applied over blocks; 
E, corner bead secured over blocks at corners with No. 16-gage galvanized 


wires; . 


F, insulating cement;. G, 1-in. galvanized wire netting stretched tightly 


over insulating cement and wired in place; H, finishing cement or asphaltic finish. 


Right—Enlarged details showing application of corner bead. A, metal duct; 
B, mineral wool blocks; C, No. 16-gage galvanized wire over blocks; D; corner 
bead; E, No. 16-gage galvanized wires drawn through perforations in cor- 


ner bead. 


inite indication of fuel savings which 
can be effected by proper insulating 
techniques. Assume a duct operating 
at 620° F. having 700 sq. ft. of sur- 
face area. Assume also a 214-in. cov- 
ering of insulation. 

Bare heat loss—2700 Btu x 700 

sq. ft. x 24 x 365 = 16,556,400,000 

Btu per year 

(Kent Page 3-64) 

Insulated loss—113 Btu x 700 sq. 

ft. x 24 x 365=692,916,000 Btu 

per year 

(Kent Page 3-67) 

Subtracting: 16,556,400,000—692,- 

916,000=a saving of 15,863,484,- 

000 per year. 

Assuming the use of oil fuel hav- 


cement or by cutting and fitting mineral wool blocks to conform to the sur- 
face area 


ing 145,000 Btu per gallon and an op- 
erating efficiency of 60%, the saving 
is equivalent to 182,339 gals. of oil per 
year. 


Flanges and Valves 


Flanges and valves should not be 
left uninsulated for they represent 
a large total surface area which can 
waste considerable amounts of heat. 


Two techniques are often used in 
flange insulation. They are: (1) 
building up the odd shaped connec- 
tion with mineral wool insulating ce- 
ment in %-in. layers and then fin- 
ishing off as the other insulated 
equipment is finished, and (2) by 
notching and cutting mineral wool 
blocks to fit the contour of the odd 
shaped equipment, wiring them in 
place, and applying insulating cement 
and specified finishing. Fig. 5 is a 
typical installation of flange and 
valve insulation. 


The foregoing cases are typical in 
the petroleum field. Each job, of 
course, poses its own difficulties 
which must be solved by the plant 
superintendent. For example, thick- 
nesses vary according to temperature 
differentials. Recommended thickness- 
es are found in engineering handbooks 
and in Government Standards (CS- 
117 and CS-105). Repairs present 
problems calling for maintenance de- 
partment ingenuity. If the insulation 
is properly installed, there will be no 
breakdown; however, it frequently be- 
comes necessary to remove insulation 
to reach and repair equipment under- 
neath. This is simple where mineral 
wool is used since sections of blank- 
eting or blocks are easily cut away 
without damaging surrounding insul- 
ation. The same insulation is then 
replaced and coated with cement for 
continued service. 
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The use of “twin volutes” in the design of the Worth- 
ington Centrifugal Compressor provides greater 
efficiency and stability of operation at system design 
point and partial loads. This is due to the com- 
pressor’s inherent head-capacity curve flexibility 
from 120% of full load to 40% of full load capacity 


without bypass or gas make-up. 


Compressors are manufactured to handle loads at 
single temperature levels or multiple loads at differ- 
ent temperature levels. These loads may be injected 
between various stages of compression to suit tower 


levels and through-put. 


Horizontal compressors 
for all types of 
refrigerants 
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WIDE RANGE OF REFRIGERANTS, CAPACITIES, 
PRESSURES, METALS, DRIVES 


Worthington Centrifugal Compressors are designed 
to use any hydro-carbon refrigerant, such as methane, 
pooeeee, propene, ethane, ethene, isobutane, normal 

utane, butene and plant mixtures . . . to handle capaci- 
ties from 1500 to 60,000 cfm, in one unit, at tempera- 
ture levels from minus 200F to je 6OF and pressures 
from 100 to 400 psi. . . to be driven by motor, steam 
turbine, gas or Diesel engine. Casings are made of cast 
iron, cast steel or nickel. steel. 

Write for more information which gives further 
proof that ¢here’s more worth in Worthington, address 
Worthington Pump and Machinery Corp., Harrison, N. J. 


WORTHINGTON 
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Absorption refrigerating 
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Chilling machines 
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Patent Trends in Petroleum Refining 


By PETER J. GAYLOR 


Patent Attorney and Editor “The Technical Survey” 











Vacuum Distillation 
Of Lubricating Oils 


HE FUTILITY of bubble-tray 
fractionation in. high vacuum 
systems is obvious“when one consid- 
ers that a 30: tray tower may con- 
sume one atmosphere of pressure in 
the form of resistance or back-pres- 
sure. Furthermore, ordinary com- 
mercially-available vacuum-producing 
steam jets do not give enough vac- 
uum for. best lube oil distillation. 
According to Phillips Petroleum 
Co.’s patent 2,443,970, neutral oils 
are condensed in the chambers of an 
apparatus to make excellent circu- 
lating media and, when used with 
properly designed vacuum-producing 
jets, very low vacua may be obtained. 
A conventional 3-stage steam jet is 
used to obtain a vacuum of 757 mm. 
of mercury, or a residual absolute 
pressure of 3 mm. of mercury. This 
is supplemented with a series of 
properly designed oil-operated jets 
wherein pressures of 1/9 mm. of mer- 
cury or lower may be obtained. With 
such pressures, neutral oil constitu- 
ents can be distilled from bright 
stocks at a temperature sufficiently 
low as to avoid much of the thermal 
decomposition or color formation usu- 
ally encountered at higher pressures. 
The process involved may be more 
readily followed by reference to Fig. 
1 in which a horizontal vessel 10 is 
divided into five compartments 14, 


23, 35, 46 and 74. The corresponding 
partitions 56, 57, and 58 are provided 
with venturi jets 13, 34, and 45 which 
are operated by condensed oils. Level 
controllers 18, 25, 37, 48 and 60 con- 
trol the amount of liquid in the re- 
spective chambers, the liquid being 
designated by numerals 17, 24, 36, 
47 and 61. 

A feed, such as a long residuum 
D bright stock enters through line 
11 and heat exchanger 12 and is 
sprayed into the first chamber 14 
through nozzle 15. The final vapor 
outlet 73 is connected to a 3-stage 
steam-operated vacuum-producing 
jet which is not shown. Oil jet 45 
operates to reduce the pressure in 
compartment 35 to bout 1 mm. 
residual pressure, discharging into 
compartment 46. Likewise, jet 34 re- 
duces pressure in compartment 23 
to about 1/3 mm., while jet 13 re- 
duces the pressure in compartment 
14 to about 1/9 mm. The bright stock 
enters compartment 14 at about 
500°-700°. 

Neutral oils are distilled out of the 
feed in chamber 14 and the residual 
D bright stock is discharged through 
line 22 after passing through cooler 
19, the flow being controlled by pump 
20. Since the pressure in chamber 
23 is higher than in 14, the compres- 
sion liquefies higher boiling compon- 
ents of the vapors entering through 
venturi 13, and excess of this lique- 
fied fraction is pumped out through 
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Fig. 1—Diagram of apparatus developed by Phillips Petroleum Co. for vacuum 
distillotion of lubricating oils. 
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(U.S. 2,443,970) 





line 32, as is the case with the liquid 
fractions from the other chambers, 
which are pumped out through lines 
44, 55 and 67. Baffle plates 16, 26, 
38 and 49 are installed to prevent 
entrainment. 


Antioxidants Improve 
Rust Preventives 


T IS WELL KNOWN that the ad- 

dition of relatively high mole- 
cular weight polycarboxylic acids to 
lubricating oils imparts anti-corro- 
sive properties to the oil, such acids 
being polymerized oleic acid, alky- 
lene succinic acids, etc.(1) In its U.S. 
patent 2,442,672, Shell Development 
Co. finds that the addition of small 
amounts of antioxidants to these oils 
enhances the anti-corrosive proper- 
ties considerably. 

The effect obtained is shown graph- 
ically in Fig. 2. Curve 1 shows the 
neutralization number of a mineral 
oil of 150 Saybolt Universal viscosity 
at 100° F., as plotted against time 
of exposure to oxygen under a stand- 
ard set of conditions. Curve 2 shows 
the same oil containing 0.01% of an 
alkyl phenol, while curve 3 shows 
the results with the same oil con- 
taining 0.01% alkyl phenol and 0.01% 
alkyl succinic acid. It is obvious that 
the acid enhances the effect of the 
phenol, although a blend of oil with 
acid alone could have been tested for 
antioxidant effect of the acid itself. 

A similar type of effect has been 
shown in the Standard Oil Develop- 
ment patent 2,296,342 in which it 
was demonstrated that lubricating 
oils containing certain ester oiliness 
agents exhibited a considerably low- 
er corrosion rate on copper-lead bear- 
ings when certain antioxidants such 
as benzidine or butyl oxalate, etc. 
were added to the blended oils. 


Advantages Claimed for 
Hollow Spherical Catalysts 


HE PRODUCTION of spherical 

catalysts has become a large 
Scale operation, with firms such as 
Socony-Vacuum Oil Co. and Stand- 
ard Oil Development Co. producing 
large quantities of the material. The 
subject has been discussed in this 
section previously. (2) 

Recently, Socony-Vacuum was 
granted U. S. patent 2,449,253 which 
discloses the production of hollow 
gel spheroids, in contrast to the solid 
spheres previously produced. The 
process involves forming a hydrosol 
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Inside America’s most modern petroleum labs.... 
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PARAMINS are submitted to exacting, scientific 
tests in every phase of their development— are 
proved in a wide variety of base stocks—are con- 
stantly checked for field performance. 


Our experience and research facilities are the 
“proving grounds” where your products can be 
improved ... when you use Paramins! 













a, ey “i Be ” 

A staff of over 2000 research scientists and 
technicians work for you ...developing better 
additives to improve your products. 











TRADE MAR 


‘0 make good motor oils and fuels better... Sre'aany rem. su 


LEADERS IN PETROLEUM CHEMISTRY 
MAKERS OF ADDITIVES * ALCOHOLS 
ac —for tacky oils and greases. parapoip—for E.P. gear oils. PARANOX RUBBERS * PLASTICS * CHEMICALS 


» PARAMINS 





ONE—for improved viscosity index. parparLow—for lower stable pour. 


for inhibiting corrosion and oxidation. parapyNe—for improved gasoline. 


fROLEUM PROCESSING, January, 1949 





PROBLEM: 


TC AC GML ae 


and propane 






























REFRIGERANT VAPOR REFRIGERANT VAPOR 











CARRIER 
CENTRIFUGAL 
COMPRESSOR WATER 








REFRIGERANT 
CONDENSER 








REFRIGERANT 
LIQUID 














ABSORBER A 


FLASH COOLER 























=<«. LEAN OIL 
> FAT OIL 








FEED STOCK 





recovery 


This diagram shows a typical use of Carrier Centtrif- 
ugal Compressors with hydrocarbon refrigeration 
cycles as a solution for higher butane and propane 
recovery. ‘This method has been proved efficient and 
economical in actual performance in refineries and 
natural gasoline plants. 


Among the companies that have invested in 
Carrier Centrifugal Compressors for this purpose 
are La Gloria Corporation, Shell Oil Company, 
Warren Petroleum Corporation, and many others. 
They find that this refrigeration permits lower 
absorber pressure with savings in gas compression. 
It also reduces lean oil circulation, with correspond- 
ing economies in distillation and steam require- 
ments for stripping. In many cases, sufficient steam 
is saved to power the turbine that drives the 
compressor. 


Kqually important, Carrier Centrifugal Com- 
pressors are ruggedly built to give dependable serv- 
ice year after year. Developed by Carrier engineers 
through more than a quarter-century of research 
and practical experience, they incorporate the 
latest refinements of centrifugal design. 


Carrier, ‘a pioneer in centrifugal refrigeration, 
has recently expanded its facilities to assure prompt 
delivery of its products, for which there is an ever- 
increasing demand. This demand is the result of 
one factor — outstanding performance in the field. 
Carrier Corporation, Syracuse, New York. 


CENTRIFUGAL COMPRESSORS ¢ REFRIGERATION EQUIPMENT 
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Patent Trends 





of inorganic oxide having the inherent 
properties of setting to a hydrogel 
without change in chemical composi- 
tion after the lapse of a period of 
time, and of passing through a vis- 
cous state just prior to gelation. The 
viscous sol is injected, just prior to 
gelation, at a temperature in excess 
of its boiling point at the existing 
pressure, into a fluid medium main- 
tained at a temperature in excess 
of the boiling point and at a pres- 
sure below the vapor pressure of the 
sol at the time of injection. When 
this is done, the water content of the 
hydrosol is vaporized, expanding the 
drops to hollow spheroids (as in the 
case of puffed wheat) which are 
gelled in that form. 


One important result of such a 
process is the saving in catalyst 
material. Other advantages would be 
reduction in weight (which is im- 
portant in moving catalyst processes) 
and possibly increase in effective 
surface area. 

References 


(1) Shell, U. S. pats 2,124,628 and 2,133,734. 

(2) Gaylor, National Petroleum News 12/5/45, 
p. R-986; PETROLEUM PROCESSING 9/47, p. 
701. 


Other Recent Patents 


Below are presented brief reviews 
of other process and product pat- 
ents issued recently and of in- 
terest to petroleum processors. 


Method of preparing lithium base 
greases, at temperatures attainable 
in a steam-jacketed kettle, which 
comprises saponifying with a basic 
lithium compound various blends of 
soap-forming fatty acids and com- 
bining with an oleaginous vehicle. 
U.S. °2.450,219-20 and 2,450,254-55; 
Harry V. Ashburn and Robert S. Bar- 
nett, to The Texas Co. 


Shear-resistant greases consisting 
of a high molecular weight, high- 
boiling liquid aliphatic dicarboxylic 
acid ester and a metal or a lithium 
soap. U.S. 2,450,221-22; Harry V. 
Ashburn, Robert S. Barnett and Oney 
P. Puryear, to The Texas Co. 


Preparation of barium soap greases 
comprising saponifying a soap-form- 
ing fatty acid and barium hydrate in 
the presence of a mineral oil. U.S. 
2,450,224; Eric A. Bergmann, Harry 
V. Ashburn and George W. Eckert, 
to The Texas Co. 


Process for a moldable plastic com- 
prising a reaction product of 2-butene 
and sulfur dioxide using lithium ni- 
irate as a catalyst. U.S. 2,450,424; 
frederick E. Frey to Phillips Pe- 
troleum Co. 


Producing aromatic nitriles by con- 
cting various selected aromatic, 
raffinie and olefinic hydrocarbons 
'h ammonia gas in the presence of 
nolybdenum catalyst or a vanadi- 

oxide catalyst. U.S. 2,450,632; 
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Hamilton P. Caldwell, Jr., and Harold 
D. Chapman to Socony-Vacuum Oil 
Co., Inc. U.S. 2,450,636-42; William 
I. Denton and Richard B. Bishop to 
Socony-Vacuum Oil Co., Inc. 


Obtaining alkyl benzenes from a 
petroleum oil where separation of 
the benzene and non-aromatics is not 
feasible by conventional distillation, 
by selective alkylation in the pres- 
ence of aluminum chloride of the 
fraction boiling below 90° C., to alky- 
late only the benzene; fractionally 
distilling the mixture, the fraction 
above 90° C. being alkyl benzene 
substantially free of non-aromatic 
hydrocarbons. U.S. 2,450,652; Alfred 
W. Francis and Carleton H. Schles- 
man to Socony-Vacuum Oil Co., Inc. 


Production of thiophene and other 
valuable organic compounds from se- 
lected C, hydrocarbons by separately 
preheating sulfur and the hydrocar- 
bon fraction and reacting the pre- 
heated materials at from 850 F. to 
1400 F. U.S. 2,450,658; Rowland C. 
Hansford and Herbert E. Rasmussen 
to Socony-Vacuum Oil Co., Inc.; U.S. 
2,450,659; Hansford and Rasmussen 
and Alexander N. Sachanen, to So- 
cony-Vacuum Oil Co., Inc. 


Improvement in catalytic cracking, 
by reducing space velocity of hydro- 
carbons through catalyst bed by in- 
creasing volume of the bed as the 
average activity of the catalyst di- 
minishes. U. S. 2,457,172; Herbert B. 
Willard to Gulf Oil Corp. 


14 


Process for first desulfurizing, then 
cracking, a sulfur stock in separate 
zones with the same catalyst, cata- 
lyst being withdrawn from the crack- 
ing zone for regeneration. U. S. 
2,450,724; Henry W. Grote to Uni- 
versal Oil Products Co. 


Process for producing blown as- 
phalts by air-blowing a high mole- 
cular weight petroleum hydrocarbon 
in the presence of a phosphorus cata- 
lyst. U. S. 2,450,756; Arnold John 
Hoiberg to Lion Oil Co. 


Lube oil additive, a halogen-bear- 
ing synthetic material obtained by 
condensation of a homogeneously 
halogenated waxy ester with an an- 
hydrous metal salt of a carboxylic 


acid. U.S. 2,449,547; Gordon D. 
Byrkit to Lubrizol Development 
Corp. 


Butane isomerization process which 
includes passing the gaseous stream 
from the aluminum chloride reaction 
through a bed of treated charcoal for 
further conversion. U. S. 2,450,764; 
Charles O. Meyers to Phillips Petrol- 
eum Co. 


Block grease consisting’ of mineral 
oil and a soap base comprising ap- 
proximately equal quantities of a 
soap of a hydrogenated rosin and a 
fatty acid soap, and a diarylamine in 
an amount to inhibit oxidation. U.S. 
2,450,149; Paul R. McCarthy to Gulf 
Research & Development Co. 
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Fig. 2—Effect of addition of antioxidants to lubricating oils to improve anti- 


corrosive properties. 


Curve 1, plain oil; curve 2, same oil with 0.01% clkyl 


phenol; curve 3, same oil with 0.01% alkyl phenol and 0.01% alkyl succinic 


acid. 
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Here are the working stages 
of the FE: 


1. Ist Stage —Pipe Scale, 
etc. 


2. 2nd Stage—25 Microns or 
Larger 


3. 3rd Stage—5 Microns or 
Smaller 


4. Water Accumulator 
Chamber 


5. Air Eliminator Mechanism 


6. Steam or Electrical Im- 
mersion Heaters, if de- 
sired. 

The combination Water Sep- 

arator and 3-Stage 5-Micron 

Filter handles the job in 

ONE installation. 
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Production of thiophene derivatives 
by separately preheating sulfur and 
selected hydrocarbons having at least 
4 carbon atoms in a straight chain 
and combining in a reaction tem- 
perature of 850 F.-1300 F. U.S. 2,- 
450 685-6-7; Herbert E. Rasmussen 
and Rowland C. Hansford, to Socony- 
Vacuum Oil Co., Inc. 


Method of refining lube oils which 
consists of treating the selected 
charge stock with an alkaline re- 
agent before phenol extraction. U. S. 
2,451,025; Harold L. Elder to Stand- 
ard Oil Development Co. 


Polymerization of ethylene with a 
catalyst consisting of silica gel, alu- 
mina and a nickel-cobalt metal. U. S. 
2,452,190; Stanford J. Hetzel and 
Robert M. Kennedy to Sun Oil Co. 


Process for treating hydrocarbons 
in presence of contact material, 
which includes passing hydrocarbons 
from reaction zone into a mixing zone 
where other hydrocarbon material is 
introduced and passing mixture into 
another contact zone. U. S. 2,452,569; 
Eugene J. Houdry to Houdry Process 
Corp. 


Process for synthesizing gas from 
oil shale which comprises reacting 
oxygen and shale particles in upper 
part of reaction zone to produce CO 
and hydrogen; passing hot spent 
shale to lower part of reactor; intro- 
ducing mixture of methane and water 
into spent shale to convert it to syn- 
thesis gas; withdrawing synthesis gas 
from intermediate zone. U. S. 2,452,- 
634; Alfred Clark to Phillips Petrol- 
eum Co. 


Improvement in process for syn- 
thesizing CO and hydrogen with ac- 
companying formation of water, com- 
prising introducing a dessicant to 
combine with water in the reaction 
zone to form compound of lower dis- 
sociation pressure than the pressure 
of the water. U. S. 2,452,712; Harold 
V. Atwell to The Texas Co. 


Manufacture of sulfur dioxide-ole- 
fin resin in powder form, by reacting 
a mixture of propylene, butane-2 and 
butane-1 with liquid anyhdrous sulfur 
dioxide, agitating the resulting solu- 
tion in water to precipitate the resin 
as slurry, settling and drying. U. S. 
2,453,089; Allison K. Scribner and 
Frank W. Wilder to Phillips Petrol- 
eum Co. 


Process for a lubricating grease 
containing aluminum soap. U.S. 2,- 
449,580; Alan Beerbower and John C. 
Zimmer to Standard Oil Development 
Co. 


Alkylation process which includes 
continuously recycling part of the iso- 
butane in an isobutane-acid emulsion 
to maintain an isobutane-butene feed 
rate of 1 to 1500. U. S. 2,453,765; 
Donald G. Stevens to S. O. Ohio. 


Producing butadiene by catalytic 
dehydrogenation of butylene, picking 
up the butylene vapors in superheated 
steam and passing the mixture to a 
dehydrogenating catalyst. U. S. 2,- 
451,040; Eger V. Murphree to Stand- 
ard Oil Development Co. 


Synthesis of liquid hydrocarbons 
by forcing carbon monoxide and hy- 
drogen through a fluidized synthesis 


catalyst and a dehydration catalyst | 


in the same suspension. U. S. 2,453,- 


874; Sumner B. Sweetser to Standard 


Oil Development Co. 


Process for decolorizing deoiled, as- 


phalt-wax tank bottoms by clay and | 
solvent treating, to give a high melt- = 
ing point wax. U. S. 2,453,933; Paul | 
L. Polizzotto and Peter Stanley Back- | 
lund to Union Oil Co. of California. | 


Isomerizing butane by passing a 
butane-hydrogen chloride mixture 
through solid aluminum chloride and 
contacting in a second reaction zone 
the effluent and a remaining portion 
of the charge stream with an alumi- 
num _ chloride-hydrocarbon complex 
slurry. U. S. 2,454,149; Leslie U. 
Franklin and Charles F. Plumhoff 
to Gulf Oil Corp. 


Producing a paraffin hydrocarbon 
from an olefin hydrocarbon by separa- 
tion of desired polymers by distilla- 
tion, isomerizing with brucite cata- 
lyst and catalytically hydrogenating 


the isomerized polymer. U. S. 2,454,- 7 


171; Harold J. Hepp to Phillips Pe- 
troleum Co. 


Overhead cooling of fluidized cat- 
alyst regenerator, by introducing in- 
to upper zone of regenerator a second 
stream of unregenerated catalytic 
material, the burning of the combust- 


ible deposits from which reduces the © 


free oxygen present in the zone and 
prevents the secondary combustion of 
carbon monoxide. U. S. 2,454,373; 
Forrest H. Blanding to Standard Oil 
Development Co. 


In treating distillates to remove 
mercaptans where foaming occurs, 
treating first with barium hydroxide 
and caustic of 5-15°Be. to remove 
hydrogen sulfide and troublesome car- 
boxylic acids, then with caustic of 
15-35°Be. to remove mercaptans. U. 
S. 2,454,383; Jacon Benjamin Heid 
to Universal Oil Products Co. 


Dehydration of methyl ethyl ketone 
by azeotropic distillation under super- 
atmospheric pressure. U. S. 2,454,447; 
William S. Harney; Jr., and Erwin 
H. Amick, Jr., to Standard Oil De- 
velopment Co. 


Process for purifying aromatic hy- 
drocarbons by passing through suc- 
cessive catalytic environments, in- 
cluding dehydrogenating and crack- 





ry 
- 
5 
: 


tami e. « 





ing. U. S. 2,455,634; Philip J. Wilson, 7 
Joseph H. Wells and Charles R. Lie- @ 


bel to Carnegie-Illinois Steel Corp. 
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Above: Operating end of 300 hp GMX driving 3 
compressor cylinders in Pan American Production 
Company's Olive Field pressure maintenance and 
crude stabilizing plant. 






“BIG-TIME” compressor performance for smal 
field gas conservation jam — 


Qn. FIELD, TEXAS, rates as one of the smallest fields 


to utilize pressure maintenance. Here, in Pan Ameri- 





can Production Company’s pressure maintenance and 
crude stabilizing plant, two of the smallest Cooper- 
Bessemer V-angles, Gmx’‘s, meet the compressing needs 
ideally. 





The two units, 200 and 300 bhp, have a combined ca- 
pacity of 4,166,000 cu. ft. a day. The gas, formerly wasted, 
is compressed through 3 stages from 250 psi to 4,800 psi 
injection pressure, all residue gas being returned to the 
producing formation through a single injection well. 





General view of plant. All gas, formerly wasted, is now 
returned to producing reservoir or used as plant fuel. 


lf your plans call for compressor service anywhere from 
200 to 2,400 bhp per unit, there are modern, highly 
efficient Cooper-Bessemer V-angles, GMX’s, GMV’‘s, or 
GMW’s, that offer you big savings in the cost of installa- 


$5 











The 
Cooper- Bessemer 


Corporation 


mn, maintenance and over-all, long-range operation. 





~ York City Washington, D. C. Bradford, Pa. Parkersburg, W. Va. 
Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas / MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
‘le, Wash. Tulsa, Okla. Shreveport, La. St, Louis, Mo. Los. Angeles, Calif. 


cas, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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Patent Trends 





Separation by radiant energy of a 
continuous fluid system comprising 
principally components of the same 
phase temperature but having differ- 
ent capacities to absorb radiant en- 
ergy, by adjusting the temperature 
of the system to a point of incipient 
phase change while subjecting it to 
radiation, thereby inducing phase 
change of one component and sup- 
pressing that of another. U. S. 2,455,- 
812; Carleton H. Schlesman to So- 
cony-Vacuum Oil Co., Inc. 


Cooling of flue gases in fluidized 
catalyst regeneration by injecting 
water into regeneration gas outside 
regeneration zone, to control after- 
burning of regeneration gas. U. S. 
2,454,466; Earl J. Le Roi to Stand- 
ard Oil Development Co. 


Process for removing minor por- 
tion of olefins from aromatic hydro- 
carbon feed stock by vaporizing and 
treating with aryl sulfonic acid and 
concentrated sulfuric acid, separating 
the aromatic hydrocarbons from the 
liquid phase. U. S. 2,454,467; Robert 
M. Love to Standard Oil Development 
Co. 


Improvement in alkylation of iso- 
RK butane with ethylene, including con- 
PR tinuous introduction of small amount 
4 » of BF, with the hydrocarbon feed 
into the reaction chamber. U. S. 
2,452,166; Herbert E. Vermillion to 
" The Texas Co. 


Catalytic cracking of hydrocarbon 
* oils heavier than gasoline with hydro- 

fluoric acid in amount at least equal 

to weight of the oil, removing dis- 
» solved catalyst from reaction product 
) by distillation, recovering hydrocar- 
) bons of gasoline boiling range. U. S. 

2,454,615; John A. Ridgway Jr., and 
» Philip Hill to Pan American Refin- 
» ing Corp. 


Producing aviation gasoline of in- 
*s, || creased aromaticity and isoparaffinic- 
» ity by cracking gas oil with a syn- 
) thetic alumina-silica gel catalyst, re- 
' forming the fraction boiling in the 
gasoline range at high temperatures 
and in presence of a dehydrogenation 
§ catalyst. U. S. 2,451,041; Eger V. 
» Murphree to Standard Oil Develop- 
» ment Co. 




























Control of temperature in regenera- 
tion of solid catalyst by passing 
through the bed a hydrocarbon stream 
to deposit uniformly at least 0.02 
lb. carbon per pound of catalyst, then 
purging, then regenerating with oxy- 
gen and inert diluent. U. S. 2,454,901; 
» Roy E. Vinyard and Wendell W. 
Roach to Phillips Petroleum Co. 
































Steps in producing a solvent of high 
Solvent power and low odor, consist- 
ing of a highly branched paraffinic 
HF alkylate in admixture with an al- 
Kylated benzene. U. S. 2,455,601; 


st ! C. Morris to Phillips Petroleum 
1a) 
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NOW READY... for immediate 


__ use or for your blower data files 


Essential data at your finger tips—if you use blowers, 
you need the data in this new booklet. 

Shows details of operating principles, design and construction, 
along with typical installation views illustrating a wide variety 
of industrial applications. 

Gives helpful data and information, including characteristic 


curves covering capacity and horsepower, to help you in select- 


ing equipment to meet your specific requirements—based on 


almost a century of specializing in blowers. 


Ask for Bulletin 22-23-B-13. No cost or obligation. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


901 Texas Avenue, Connersville, Indiana 


| 





<¢e Bu, 


Roots-(Lonnensvitue 


BLOWERS + EXHAUSTERS » BOOSTERS - LIQUID AND VACUUM PUMPS + METERS + INERT GAS GENERATORS 
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ONE OF THE DRESSER INDUSTRIES 
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EQUIPMENT PATENT REVIEW 





Gas Samples Taken Accurately 
And Proportional to Flow-rate 


In addition to the gas sampling instrument described below, 
this month’s review of new and improved devices used in petro- 
leum processing and handling operations on which patents have 


been issued recently includes: 


@ Molten lead lifts catalyst in moving-bed cracking unit 


@ Engine performance tested on simple miles /gallon meter 


@ Flow proportional to pressure drop across needle valve 


ACCURATE GAS sampling during chem- 
ical processing, particularly in petro- 
leum refinery pilot plant work, is 
made possible by means of a pneu- 
matically-controlled instrument which 
will accumulate a composite sample 
from a typical stream of varying 
composition and in direct proportion 
to the usually varying rate of flow. 
In addition, its pneumatic operation 
will reduce or substantially eliminate 
danger from fire or explosion it is 
said. The deyice is shown in Fig. 1. 


In operation; the sample holder 
bell 24 is first lowered completely 
within its shell. The gas stream, flow- 
ing from main 1 to main 2, will af- 
fect the operation of meter 3 in ac- 
cordance with the flow rate, and will 
in turn cause cam 10 on integration 
shaft 9 to rotate in direct proportion 
to the gas flow. Once during each 
revolution cam 10 will restrict the 


Fig. 1—Below; gas flow through meter 3 controls action of 
gasholder bell 24 for accurate sampling (U. S. 2,452,143) 


Fig. 2—Right; conventional mechanical elevator is replaced 
by molten lead as a catalyst lift (U. S. 2,453,458) 


discharge of air from nozzle 29 of 
pilot valve 5. This in turn will cause 
motion in lever 18 and pawl 20 
through fluid-operated power unit 4, 
which finally causes an incremental 
raising of bell 24, thus drawing gas 
from main 2 through the sample 
line 27. 

Back pressure regulator 7 main- 
tains substantially constant pressure 
at the sampling point and assures ob- 
taining equal increments of gas with 
each rise of bell 24. 

Instead of using external air for 
operation, it may be desired to use 
the gas being sampled. This can be 


done by closing valve 41 and open- 
ing valve 39. Although designed pri- 
marily for obtaining a sample under 
low pressure, the instrument can be 
readily employed with gas under re'- 
atively greater pressure by installing 
a pressure reducing valve in line 2°, 
or by designing the gas holder with 
a bell of proper strength and weight. 

U. S. 2,452,143, issued Oct. 26, 
1948, to Joseph A. Pelleterre, as- 
signor to Gulf Oil Corp. 





Molten Lead Is Catalyst lift 
In Moving-bed Cracking Unit 


CATALYST TRANSFER on moving bed 
type catalytic cracking units can be 
effected by the use of molten lead, 
or liquid mercury, as a means of re- 
placing the mechanical elevator and 
still provide a gas-tight liquid seal to 
prevent the exchange of gas between 
the reactor and regenerator zones. 
The sketch in Fig. 2 shows the ar- 
rangement for transfer of spent cata- 
lyst from reactor to kiln. A similar 
system is employed for transporting 
regenerated catalyst from the kiln 
back to the reactor. 

The sealing and transferring liquid 
is preferably molten lead because 1) 
its specific gravity is such that great 
heights of liquid are not required to 
withstand operating pressures below 
100 psig. 2) it does not wet the cata- 
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Resists corrosive 
L, eC attacks from hot oils and 
oxidation up to 1250F much 


better than 5% Cr., 50% Mo tubing 
fj ] IY yet costs but little more. 


THE BABCOCK & WILCOX TUBE COMPANY 
General Offices : Beaver Falls, Pa. Plants : Beaver Falls, Pa. and Alliance, Ohio 


Seamless and Welded Tubular Products in a full range of Carbon, Alloy, 
and Stainless Steels for All Pressure and Mechanical Applications. 
Other B&W Products 
THE BABCOCK & WILCOX CO. 
85 UBERTY STREET + NEW YORK 6, N.Y. 
Stctionary and Marine Boilers . . . Boiler Components . . . Pulverizers . . . Fuel 


“ening Equipment . . . Refractories . . . Chemical Recovery Units . . . Process 
Equipment . . . Alloy Castings 
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Equipment Patent Review 





lyst nor react with it, and 3) it will 
not materially vaporize at tempera- 
tures in the range of 800 to 1000° F. 

In operation, the liquid is circulated 
by rotary impeller pump 28. It picks 
up catalyst at the lower end of the 
reactor, carries it on through to ver- 
tical lift pipe 19, is then separated 
from the catalyst, and returns to the 
starting point via line 30, flow con- 
trol valve 33, and line 32. The cata- 
lyst, by virtue of its lesser density, 
floats up line 19 to the surface of 
the column of liquid lead and there, 
by accumulation, forms a column of 
catalyst moving up to be carried by 
conventional lines to the regenera- 
tor 11. 

The height of the column of liquid 
metal in line 19 is controlled by 
valve 41. The rate of flow of the ceal- 
ing liquid and the catalyst is regu- 
lated by needle valve 33, which is op- 
erated automatically by float 34 and 
the connecting lever arm 37. To pre- 
vent oxidation of the molten lead 
sealing liquid, air is excluded from all 
the vertical tubes, 40, 45, 43, and 35, 
by admitting steam through pipes 47. 

U. S. 2,453,458, issued Nov. 9, 1948, 
to Carl S. Reed, A. H. Schutte, and 
Vernon O. Bowles, Lummus Co. 





Engine Performance Is Tested 
On Simple Miles/gal. Meter 


AUTOMOTIVE ENGINE performance can 
be determined in an improved miles/ 
gallon meter which is said to elimi- 
nate the problems of cost and com- 
plexity usually encountered in con- 
ventional instruments because fuel 
consumption is obtained mechanically 
by a float mechanism and speed by 
the car generator in terms of voltage. 

The new device employs a pair of 
individual cams, each actuated by a 
thermostatic element, one being con- 
trolled by a fuel flow meter and the 
other by a speedometer or tachome- 
ter. In the preferred form, the appa- 
ratus utilizes a separate car speed 
generator rotated by the fan belt to 
create current variations through one 
of the thermostats in direct propor- 
tion to the car speed. The fuel flow 
meter may be any suitable displace- 
ment type which can be used to vary 
the current in the other thermostat in 
accordance with the flow rate in the 
engine fuel line. 

The relative motion of the two 
cams is in turn affected by the rela- 
tive current variations in the thermo- 
stats. A pointer, connected to the 
proper location on the periphery of 
both cams gives a compositely inte- 
grated result on a dial. The dial can 
then be calibrated in any selected 
terms that will indicate the car speed 
divided by the fuel flow rate. 

U. S. 2,454,393, issued November 
23, 1948, to Charles A. Leonard, Cin- 
cinnati, Ohio. 
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Flow Is Proportional to Drop 
In Pressure on Needle Valve 






s— 
o> 


Fig. 3—Flow rate across orifice 46 is 
directly proportional to pressure drop 
in improved needle valve (U. S. 


2,452,956) 


NEEDLE-TYPE PLUG valves for control- 
ling microscopic fluid flows can be 
designed so the flow rate is substan- 
tially in direct proportion to the pres- 
sure drop across the valve orifice. 
It has been found that this can be 
accomplished by an arrangement 
whereby the flow passage varies from 
a crescent shape at each end of the 
orifice to an annular shape at the 
mid-portion. A valve of this design is 
illustrated in vertical cross section 
in Fig. 3. 

Pipe connections are indicated at 
41 and 42. Up-and-down, or closing 
and opening, movement of the ta- 
pered plug 45 in tapered orifice 46 
is provided by stem 23, which is 
forced down by rotating the control 
knob 27, and forced up by compres- 
sion spring 49. The inclined position 





How to Obtain Patents 


Readers may obtain copies 
of any U. S. patents from the 
Patent Office at 25 cents each. 
Order by patent number direct 
from: The Commissioner of 
Patents, Washington 25, D. C. 











of plug 45 is maintained because 
spring 49 has its lower end resting 
upon a tilted surtace 51. 

This arrangement causes plug 45 
to remain tilted throughout all posi- 
tions except when fully closed. At all 
other times, its position in the ta- 
pered orifice effects the desired con- 
figurations in the fluid passage; i.e., 
crescent-shaped cross sections at up- 
per and lower ends and substantially 
annular cross section at the mid-point 
of the orifice. 

U. S. 2,452,956, issued Nov. 2, 1948, 
to John W. Robins, assignor to Ma- 
son-Neilan Regulator Co. 





Other Recent Patents 


Space does not permit the com- 
plete review of all patents is- 
sued recently on equipment for 
the petroleum processing indus- 
try. Following, however, are brief 
abstracts of those with the great- 
est interest: 


Fluid Catalytic Cracking Unit in 
which undesirable “afterburning” in 
lines beyond the first cyclone separa- 
tor is. overcome by the injection of 
liquid water into the dilute catalyst 
phase at such locations. U. S. 2,454,- 
466, issued November 23, 1948, to E. 
J. Le Roi, assignor to Standard Oil. 
Development Co., Baton Rouge, La. 


Gas Compressor of low first cost and 
increased flexibility uses interchange- 
able, standard cylinders, pistons, etc., 
to produce a two, four, or six cylin- 
der machine with delivery rates cor- 
recponding to the number of cylin- 
ders. U. S. 2,454,600, issued Novem- 
ber 23, 1948, to Wm. V. Fischer, as- 
signor to The Air-Flo Compressor 
Co., Akron, Ohio. 


Floating Roof Tank Piping using 
pantograph type arrangement in 
guiding grooves so as to prevent 
thrust and rotational stresses on shell 
and roof. U. S. 2,450,758, issued Oct. 
5, 1948, to Wilbur G. Laird, Pleas- 
antville, N. Y. 


Vacuum Still for reclaiming labora- 
tory mercury operates automatically 
by means of the barometric leg prin- 
ciple, and incorporates an automatic 
current shut-off when mercury runs 
low in the charge reservoir. U. S. 
2,450,098, issued Sept. 28, 1948, to 
Marvin A. Smith, assignor to Uni- 
versal Oil Products Co., Chicago. 


Tube Gage for checking internal di- 
ameters of refinery tubing and pipe, 
in which the gage pin ends are pro- 
vided with rollers to reduce the in- 
accuracies usually encountered be- 
cause of wear. U. S. 2,451,600, issued 
Oct. 19, 1948, to C. H. Woodcock, 
assignor to Atlantic Refining Co., 
Philadelphia. 
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Your tanks may not be butane tanks like those in the picture, but they need safe, easily-operated 
abora- ‘ 
ically valves just as much, no matter what they hold. Exposed to the elements, Nordstrom valves are weatherproof. 
' prin- ae — ; P , 
cathe Their simple quarter-turn is time-saving, especially where there’s a long row to operate. But more 


r runs . ° ° 
U. Ss. important, Nordstroms will not stick or gall, leak or corrode. The tapered rotary plug, seated on a film of 


48, to ? ‘ : , ; er : 
” Uni- lubricant, turns easily. A thin coating of lubricant, injected under pressure higher than that of the 


“ line, seals each port against leakage. Nordstroms are the best valve equipment for your lines. 
al di- 
| pipe, 
e pro- 
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d_ be- 
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dcock, 
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Use genuine Nordcoseal lubricants. 





aeil LUBRICATED VALVES 














Hypreseal cylinder operated valve installation, showing manual operation with handwheel. 


Remote Control or Hand Operation 


For both power control and hand operation, there’s a 
full range of cylinder-equipped Nordstrom valves. The 
design permits panelboard control from a remote cen- 
tral point or local manual operation. Air, gas, oil, water, 


seins and in many cases fluid in the main piping system, may 
-yinder ° ~ . ed j 
operated be used as the operating medium. Electric motor oper- & Cylinder 


valve with . - , . ‘ / operated 
screw stem, ating units can also be furnished. Nordstrom field engi- valve with 


bevel gears | 
. F pinion anc 
and handwheel neers everywhere can give you full details. handwheel 


Keep Upkeep Down 
Use genuine 
Nordcoseal lubricants 
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NORDSTROM VALVE DIVISION-rmockwelt Manufacturing Co. -— 400 No. Lexington Ave., Pittsburgh 8, Pa. 


Atlanta « Boston e Chicago « Houston « Kansas City * Los Angeles ¢ New York @ Pittsburgh « San Francisco ¢ Seattle ¢ Tulsa © and leading Supply Houses 


Export: Rockwell International Corporation, 7701 Empire State Bldg., New York 1,N.Y. 
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‘Gadgeteering the Valve Positioner 


Unorthodox Hook-ups and Adaptations of the 
Conventional Valve Stem Position Controller 


E commonly refer to an unus- 
ual or unorthodox hook-up of 
industrial control instruments as 
“padgeteering”’, especially if the 
hook-up is tricky. No man in this 
field of work can resist the tempta- 
tion to indulge in gadgeteering—nor 
can he well afford to refrain from it. 

The instrument or device we have 
found most susceptible to use in un- 
orthodox ways is the valve stem po- 
sition controller. I call it that rather 
than its conventional name—valve 
positioner—to emphasize the fact 
that it in itself is a controller, al- 
though it is referred to as a valve 
positioner. Now, remembering that 
it is a controller, let’s look into the 
bag of tricks that we have developed 
for it. 

I believe I’m safe in saying that 
the positioner we used was not in- 
tended by its designers to do any of 
the tricks to which it was adapted, 
nor do I want to give the impres- 
sion that because I refer to but one 
make of positioner it is the best or 
only one for this kind of gadgeteer- 
ing. 

One of our early efforts along this 
line, back in 1935, was the use of 
positioners to operate multiple valves 
in sequence with a single controller. 
Fig. 1 shows our way of doing this. 
Here an intermediate or low pres- 
Sure steam header is maintained at 
a quite constant pressure regardless 
of whether or not the steam con- 
Sumed by the stills and that pro- 
duced by the compressor exhaust is 
in balance. Note that the overall ac- 
tion of the valves as shown by the 
air pressure settings calls for the 
make-up valve to be air-to-open and 
the vent valve to be air-to-close. Per- 
haps the men who must operate this 
plant feel that both valves should 
Close in the event of a general fail- 
ure of the instrument air supply. 
This is achieved by using an air-to- 
open vent valve and then interchang- 
ing the bellows and its opposing 
Spring in the positioner to give the 
action originally shown. The valve 
Will still open with decreasing air 
Pressure from the controller but nat- 
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Increase its Usefulness in Processing Plants 


By RALPH D. WEBB 


Instrument Division, Carbide and Carbon Chemicals Corp. 


urally must close if the air supply 
to the positioner drops to zero... In 
1935, this was unorthodox and could 
be done with but one make of valve 
positioner. 

Often control valves riding close to 
their seats will tend to plug by hav- 
ing their port openings bridge over 
with suspended solids. We figured 
that, if we could pulse the valve at 
a relatively high frequency, we would 
prevent this tendency to bridge and 
plug. This was a “natural’’ for the 
gadgeteer. We altered the positioner 
to do just that. Fig. 2 shows sche- 
matically what we did. 


As stated earlier, the positioner is 
a con‘roller. Formally it is a narrow 
band proportional controller. The ad- 
dition of the bellows below the noz- 
zle speeds the usually smooth and 
accurate positioning of the valve 
stem, for each time the flapper ap- 
proached the nozzle this little bel- 
lows huffed up and pushed the noz- 
zle hard against the flapper, caus- 
ing, through the usual chain, the 
valve stem to hurriedly push down. 





This caused the flapper to withdraw, 
but just as soon as the spnce between 
the flapper and nozzle became a few 
thousandths of an inch, this same 
bellows violently pulled the nozzle 
away from the flapper, thus revers- 
ing the movement of the valve stem. 
A pulsing or pumping cycle was set 
up, all withvout any change in pres- 
sure of the air from the main con- 
trol instrument. 

The amplitude of the cycle is ad- 
justable by varying the stroke of the 
little bellows and by linkage changes; 
the period, by means of a variable 
resistance or restriction in the air 
line to the valve diaphragm. 


A need occasionally felt in plants 
such as my own is that of a tranc- 
mitter of mechanical position. Say 
we want independently to transmit 
the stem position of a very import- 
ant motor valve back to the control 
room... All that is necessary is to 
take our old friend here and do as 
shown in Fig. 3—tie the relay output 
back to the main bellows. This is a 
quite handy gadget to have available. 
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Fig. 1—Use of positioners to operate multiple valves in sequence with a single 
controller 
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Fig. 2 (Left, Top)—Altering positioner 
to pulse the valve at a relatively high 
frequency, to prevent port openings 
bridging over 
Fig. 3 (Left, Center)—Using the posi- 
tioner to transmit mechanical position 
to the control room 


Fig. 4 (Left, Bottom)—Setting the de. 

vice to give a full change in output 

pressure at any desired pressure on 
the main bellows 


We use it on ball floats to trans- 
mit position; on variable orifices, to 
transmit and also to record the ori- 
fice settings. We have even gone so 
far as to transmit the position of 
the scale levers in weigh tanks. 
The natural next step is to use 
this as part of an interlock between 
valves with all the reliability and 
safety of air-actuated instruments. 


Taking this same hook-up but with 
the pivot of the mechanical feedback 
lever held rigidly, as Fig. 4 shows, 
and with bellows pressure coming 
from some other controller, we can 
set this device to give a full change 
in output pressure—and either direc- 
tion—at any desired pressure on the 
main bellows. With this, snap ac- 
tion can be achieved at any point in 
the 3-15 pound control -band. This is 
a very popular gadget up our way. 

Early in the war we got into a 
minor jam in one of our steam gen- 
erating stations. A large expansion 
valve needed to be changed over from 
reducing to back pressure service. 
The hitch was that the valve required 
a very low range on its piloting 
mechanism—a matter of a few inches 
of mercury. The only spare control- 
lers we had were of the standard out- 
put range, which was approximately 
four times that of the valve pilot. 
We took one of our old faithfuls and 
operated on it a bit. Fig. 5 shows 
the result. The bellows were 2-in. 
and 1-in. diameters respectively, giv- 
ing us a 4 to 1 reduction in pressure. 
This worked quite well and, so far 
as I know, is still in service. 

A need now met with a standard 
instrument but which, to our knowl- 
edge, was not a few years back was 
that of a selector relay which would 
preferentially cut in whichever of 
two controllers tended to close, or to 
open a given motor valve. A common 
case is that of a gas compressor with 
a controller on its discharge pressure 
commanding a valve on steam to the 
power end. Should the suction pres- 
sure of the compressor drop too low, 
it is often desirable to slow the com- 
pressor regardless of the discharge 
pressure going low, but still the lat- 
ter must take over automatically in 
case it goes above the set point. Our 
answer was again found in our old 
gadgeteers’ friend. 

This time we needed a little help 
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Fig. 5 (Right, Top)—Hook-up with a 

large expansion valve in back pres- 

sure service which required a low 
range on its piloting mechanism 


Fig. 6 (Right, Center)—Use of valve 
positioner as selector relay 
Fig. 7 (Right, Bottom)—Gadgeteering 
service for a standard buoyancy type 
of liquid level controller in unloading 
chlorine cars 


from a small air-actuated, three-way 
valve, aS we see on Fig. 6. Note 
that again we have the little bellows 
under the nozzle to assure snap ac- 
tion so the three-way will not float 
between the two controller outputs. 
By careful adjustment we were able 
to make the motor valve swing to 
the non-controlling instrument out- 
put when the latter dropped but two 
or three inches of water below the 
other. 

I suspect that none of the other 
standard instruments lend themselves 
to gadgeteering as well as does the 
valve positioner, but just to show 
you that there are others let me de- 
scribe what we did on a chlorine un- 
loading job. Here, in Fig. 7 we have 
used a standard buoyancy type of 
liquid level controller. When the op- 
erator has pressure up on the car and 
his valves all lined up, he places his 
finger over the little vent pipe on the 
three-way valve thus causing air 
pressure to build on the motor valve. 


The liquid chlorine then fills the 
line to the vaporizer, causing the 
level controller to fill, thereby build- 
ing air pressure on the three-way and 
on the whistle valve. This takes but 
a few seconds—not too long a time 
for the operator’s finger. When the 
car is empty, air enters the unload- 
ing line and causes the level con- 
troller to actuate the two small dia- 
phragm valves. The main motor 
valve is closed and the whistle 
sounds. The operator has to climb up 
a rack to shut off the whistle by 
means of the little automatic reset 
valve shown below the whistle. 


This application of standard items 
in such an unorthodox manner really 
works. It gets all of the chlorine out 
of the cars and has often saved the 
plant chlorine system from undesir- 
able and perhaps dangerous shots of 
alr. 

It is natural for the instrument 
mechanic and his boss to work to 
install instruments using trick hook- 
ups. This is good and will be profit- 
able if kept under control. 
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4. G-R Tubular Still Feed Exchangers 3. G-R Twin Bare Pipe Section é G-R Tubular High-Pressure Gas 
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1. General view of portion of the Feasel and Kinsey Plant of Chicago Corp., at Carthage, Texas, showing a row of 
used as main exchangers in the foreground 


once 





























f 


, id 
ae Se 
— ‘ | be ¢ ¥ 
. be f =. 
- P 








5. G-R Bentube Evaporator for Two of more than 60 G-R Atmos- 
distilling the feedwater G-R Kettle Type Reboilers and G-R Twin G-Fin Section pheric Bentube Sections for all 
make-up for the high-pressure Fractionator Column Feed to Product Exchangers cooling services, including extremely 

boiler plant high-pressure gas cooling 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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Heat Transfer Apparatus 
again used in this 
Chicago Corporation Plant 


The Chicago Corporation has had 
lengthy experience with G-R Heat 
Exchangers . . . they have successively 
installed many G-R units of various 
types at their Wardner, Coastal and 
Gulf Plains Recycling Plants. 


The excellent performance of these 
previous G-R installations has justi- 
fied their continued use of G-R Heat 
Transfer Apparatus throughout the 
new Chicago plant at Carthage, Texas. 
Here, as shown in the illustrations, a 
total of more than 100 G-R units 
of the following types have been 
installed: 

Atmospheric Bentube Sections 

High-Pressure Gas Heaters 

Tubular Exchangers 

Kettle Type Reboilers 


Twin G-Fin Sections 
Twin Bare Pipe Sections 
Bentube Evaporator 


This installation indicates two signifi- 
cant points of importance to every 
user of heat transfer apparatus: 


1. The many different types of G-R 
equipment . . . an exactly suitable 
design for every heat transfer re- 
quirement 


The outstanding success of G-R 
installations . . . winning repeat 
orders and exclusive standardiza- 
tion on G-R equipment 


Bulletins describing G-R apparatus 
for heat transfer services in which 
you are interested will be sent on 
request. 


THE GRISCOM-RUSSELL CO. 


285 MADISON AVENUE, NEW YORK 17, N. Y. 


GR-215 











NEWS OF 


Manufacturers—Suppliers—Engineers 


Serving the Petroleum Processing Industry 


Expansion, Transition 


Emil Greiner Co., manufacturers 
and distributors of research and in- 
dustrial equipment and chemical sup- 
plies, has moved to a new nine-story 
building at 20-26 N. Moore St., New 
York 13, N. Y. Top floor of new 
building contains a complete machine 
shop. Glass blowing activities are 
centered on the eighth floor, and en- 
graving volumetric, hydrometer, and 
thermometer work is done on the 
seventh floor. Stock warehousing is 
on floors three through six; office on 
the second, and shipping, receiving, 
and counter sales on the first floor. 


V. E. Middlebrook, formerly man- 
ager of gas-gasoline operation in the 
mid-continent area for Shell Oil Co., 
has resigned to become an active pri- 
vate engineering consultant, with of- 
fices in the Citizens’ National Bank 
Bldg., Tulsa, Okla. A graduate of 
Texas A & M College in 1928, Mr. 
Middlebrook has been associated with 
Coltexo Corp., Phillips Petroleum Co., 
Texas Empire Pipe Line Co., and for 
the past 12 years with Shell Oil. 


Farris Engineering Corp., makers 
of safety, relief and pinch valves, 
held a two-day technical conference 
in Cleveland recently for some 25 
agents in the Buffalo-Cleveland-Pitts- 
burgh area. 


John Nooter Boiler Works Co., in 
concluding phase of its $500,000 ex- 
pansion program, has purchased a 
number of major equipment items 
out of Mount Vernon, Ill., plant of 
J. P. Devine Division, H. K. Porter 
Co. Acquisition of this equipment 
and its removal to Nooter’s St. Louis 
shops will help provide facilities for 
fabricating the larger tanks and 
heavier pressure vessels used in pe- 
troleum, chemical, and foods proc- 
essing, according to Nooter vice-pres- 
ident Robert J. Ryan. 





Personnel Changes 


American Chain & Cable Co., Inc., 
Reading-Pratt & Cady Division— 
Charles L. Haslup has been appointed 
sales manager of field operations at 
Bridgeport, Conn. 


Attapulgus Clay Co. — Irving A. 
Cole, formerly in technical sales, has 
been named Manager of the Techni- 
cal Division and now is located at 
the company laboratories in Camden, 
N. J. Prior to joining Attapulgus in 


86 


1946, Mr. Cole was associated with 
the Research & Development Depart- 
ment of Atlantic Refining Co. at Port 
Arthur and at Philadelphia. 


Babcock & Wilcox Tube Co.—Wil- 
liam H. Buley, up from manager of 
general sales office to manager of 
stainless sales. James A. Anderson, 
up from assistant manager of New 
York District sales office to assistant 
general sales manager of company. 
Both men will make headquarters in 
Beaver Falls, Pa. 


Bechtel Corp.—Fred W. Meyer has 
been named chief engineer of the En- 
gineering Division. Mr. Meyer came 
to Bechtel in 1942 following seven 
years of design and process engineer- 
ing with Standard Oil Co. of Cali- 
fornia, and has been active since in 
such projects as a 100-octane re- 
finery at Richmond, a_ butadiene 
plant at El Segundo, and the Borger, 
Texas, toluene plant of Phillips Pe- 
troleum Co. In 1945, he visited Japan 
as head of the Oil Ministerial Group 
of the U. S. Strategic Bombing Sur- 
vey. In his new post, he will have 
offices at Bechtel headquarters, 62 
First St., San Francisco. 


Blaw-Knox Co.—E. S. Wright has 
been promoted to manager of con- 
struction for the Chemical Plants Di- 
vision. W. F. O’Neill succeeds Mr. 
Wright as general superintendent of 
construction. Prior to his connection 
with Blaw-Knox, Mr. Wright was en- 
gaged in general contracting in Phil- 
adelphia and for many years was em- 
ployed in the oil refining and chem- 
ical processing industries. 


Chiksan Co.—G. R. Winder returns 
to the parent company as vice-presi- 
dent and sales manager from a three- 
year tour of duty in the same ca- 
pacity with Well Equipment Mfg. 
Corp., a Chiksan subsidiary in Hous- 
ton. He will be at company offices 
in Brea, California. 


Cooper Alloy Foundry Co.—All ad- 
vertising, publicity, and public rela- 
tions activities have been coordinated 
under the direction of George Black 
as the new Public Relations Division 
Manager. Mr. Black comes from the 
Nickel Sales Division of International 
Nickel Co., where his primary con- 
cern was publicity relating to nickel 
steels and irons. 


Dearborn Chemical Co.—William J. 
Tobin as sales representative in Min- 


nesota territory, headquartering in 
Minneapolis-St. Paul area, replacing 
the late A. A. Turner. Roy O. Ben- 
son as sales representative in Chica- 
go area. E. W. Houseknecht, moved 
as sales representative in Chicago to 
Wisconsin, with headquarters in Ap- 
pleton. 


E. I. du Pont de Nemours & Co, 
Inc.—Dr. Emil D. Ries, in the Am- 
monia Department first in research 
and then in sales work since 1930, 
has been made general manager of 
that department. Charles T. Ment- 
zer, Jr., formerly assistant manager 
of fine chemical sales in the Organic 
Chemicals Department, has_ been 
named sales supervisor in the depart- 
ment’s New York office. 


The Gas Machinery Co.—Arthur 
W. Krause and Alvin M. Cunningham 
have joined the engineering division. 
Mr. Krause previously served with 
American Gas Association Labora- 
tories and in process development de- 
partment of Shell Development Corp. 
Mr. Cunningham’s previous experi- 
ence also includes the AGA Labora- 
tories as well as the Pennsylvania 
‘Railroad Co. 


Jessop Steel International Corp.— ~ 
Howard M. Dawson, formerly vice | 
president and managing director, has 
been elected president. Company is 
a wholly-owned subsidiary of Jessop © 
Steel Co. E 


Koppers Co., Inc.—McMillan Rob- 
inson has resigned as vice-president § 
of the Ocean City Mfg. Co. to be 
come sales manger of Koppers’ Met- — 
al Products Division, recently formed | 
to combine the company’s Baltimore 
area manufacturing activities under 
one management. 


National Supply Co.—George H. 
Shumaker, who started as a clerk in 
the company’s store in Centralia, IL. 
has been appointed Michigan District 
Manager, and will make his head- 
quarters in Mt. Pleasant, Mich. Su- 
perior Engine Division of National 
Supply has named John J. Fetsko, 
Jr., as sales engineer in New. Or 
leans, La. 


National Radiator Co.—Walter D. 
Binger has been elected a director. © 
Mr. Binger is vice-president of the 7 
City Investing Co., and president of 
City Construction Co., New York 
City. 
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DOUBLE DECK—DOUBLE CHECK 


If filling losses far exceed standing losses in 
your storage installation, the Graver Improved 
Floating Roof with full double deck is your best 
protection. It’s designed to prevent all the filling 
losses plus as high as fifty percent of the standing 
losses ... the greatest possible overall saving 
for such set-ups as a deep water terminal. 

The double deck, in addition to providing a 
buoyancy that is positive assurance against sink- 
ing under any conditions of weather or climate, 
insulates the stored product effectively against 
“boiling”. Lying directly upon the surface of the 
liquid and sloping upward from the center, the 
roof eliminates the accumulation of vapor which 
Causes corrosion where “sour” crudes are stored. 

For a double check where filling losses are 


YORK e PHILADELPHIA © CHICAGO e 
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CATASAUQUA, PA. @ 


the major problem, specify the Graver Floating 
Roof with full double deck. 


FABRICATED PLATE DIVISION 


GRAVER TANK & MFG.(O.INC. 


East Chicago, Indiana 





Graver offers a complete service to the petroleum industry 
including Expansion Roof Tanks, Floating Roof Tanks and 

"pressure vessels. In addition, Graver is prepared to furnish 
specialized steel plate work such as 4ractionating columns 

_ and class one vessels as well as stainless ‘end dlloy fabri- 

- eatin; water coriditioning equipment of all types; and 
‘through the Graver Construction Co., is prepared to handle 4 
all types of petroleum. and chemical construction work, 


SC RAW ER) 


HOUSTON © SAND SPRINGS, 


OKLA. 
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Now Available! 


ENCYCLOPEDIA OF 
HYDROCARBON 
COMPOUNDS 


JOSEPH E. FARADAY, Ph. D. 


The encyclopedia will greatly 
simplify and expedite the literary 
search in the case of hydrocar- 
bon compounds. It presents the 
following information: Molecular 
Formula; Structural Formula; Oc- 
currence in Nature; Names of the 
Compound; Every Known Meth- 
od of Preparation with Complete 
Bibliography; Physical Constants; 
Methods of Detection and Deter- 
mination; Outstanding Properties 
and Reactions. 


TWO VOLUMES—VOLUME I AND II 
ARE NOW AVAILABLE 


Vol. | deals with hydrocarbon containing one 
to five carbon atoms. 


Vol. Il deals with hydrocarbons containing 
six and seven carbon atoms. 


These volumes may be kept up 
to date with the biennial Replace- 
ment-Addition Sheets. With the 
aid of the loose-leaf system and 
the easy-to-handle binder, the 
additional sheets on newly devel- 
oped compounds and methods, as 
well as correction sheets, can be 
added with minimum effort. 


Volume I—C, to C; (1946) ......$15.00 


Replacement-Addition Sheets No. 1 for 
Vol. I (1946) betenaensg Ie 


Replacement-Addition Sheets No. 2 for 
oe 


Volume Il—C, and C, (1947) ...... 17.50 


For Immediate Delivery— 


Order Your Copies Today 


From 


PETROLEUM 
PROCESSING 


1213 West Third St., Cleveland 13, Ohio 
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Patterson Foundry & Machine Co., 
Special Equipment Division—Joseph 
W. Kelley has been named division 
sales manager in charge of special- 
ly designed chemical and process ap- 
paratus. He will headquarter at 
main offices, East Liverpool, Ohio. 


Pennsylvania Flexible Metallic 
Tubing Co.—Lionel Tinfow has been 
added to the staff of the New 
York branch office as a sales engi- 
neer, working under the supervision 
of Sidney V. Winton, New York 
Branch manager of Penflex. 


Rockwell Mfg. Co., Pittsburgh Du- 
bois Division—L. A. Dixon, Jr., has 
moved up from assistant general 
manager to general manager of that 
division. 


Spencer Chemical Co.— Louis L. 
Ward, formerly with Sinclair Coal 
Co. of Kansas City, has joined the 
chemical sales staff of Spencer. 


Taylor Forge & Pipe Works— 
Thomas J. Lingle has been put in 
charge of manufacturing operations 
at new Fontana, Calif., plant, and will 
also direct West Coast sales. For- 
merly associated with C. F. Braun 
Co., Mr. Lingle’s new position is that 
of Western Division Manager. 


Victor Chemical Works — William 
R. Dedert has been appointed to new 
post of general superintendent and 
will be in charge of manufacturing 
operations at Chicago Heights, Nash- 
ville, and new plant at Morrisville, 
Pa. Homer B. Terry, formerly su- 
perintendent at Nashville, succeeds 
Mr. Dedert as Chicago Heights su- 
perintendent. John A. Coben, pre- 
viously general foreman at Nashville, 
becomes superintendent there. 


Western Supply Co.—Willard A. 
Emery has been appointed new works 
manager at Tulsa plant, coming to 
Western after 25 years with Worth- 
ington Pump and Machinery Co. in 
various engineering and plant man- 
agement positions at Holyoke and 
Harrison, N. J. 


Wolverine Tube Division, Calumet 
& Hecla Consolidated Copper Co.— 
A. M. Younger has been appointed 
manager of southwestern sales, with 
offices in Houston. He replaces L. 
G. Fox, who developed company ac- 
tivities in the area and who has re- 
turned to home office in Detroit on 
special assignment. 





New Developments 


Use of a sensitive photoelectric cell 
to discover the presence of smoke is 
cited as a quick and reliable fire de- 


tection device, well in advance of 
other detecting devices in the case 
of smouldering fires, by Maynard A. 
Laswell, chairman of the Fact-Find- 
ing Committee of the Carbon Dioxide 
Fire Protection Industry. 

When coupled with carbon dioxide 
extinguishing systems, the smoke de- 
tector apparatus acted in 38 seconds 
after a test fire was ignited in a fur 
storage vault at the Underwriters’ 
Laboratories, according to Mr. Las- 
well. Although the test was in a 
fur storage vault, the system would 
serve to protect almost any stored 
and valuable materials in confined or 
semi-enclosed spaces, he added. It 
would be of equal service in industry, 
for example, for protecting important 
records, engineering drawings, pat- 
terns, and the like. 





Branches, Distributors 


National Supply Co. has organized 
a new division sales department with 
headquarters at Casper, Wyoming, to 
expand operations in northwestern 
United States and in western Canada. 
Staff members at Casper will include 
W. T. Cushing, Jr. as sales manager 
for the division, R. D. Stottlemeyer 
as division engineer, and K. L 
Thompson. Mr. Cushing has been 
engineer in the Casper division since 
August, 1947. Mr. Stottlemeyer 
moves over from the plant products 
division at Houston, and Mr. Thomp- 
son from purchasing department in 
Toledo, Ohio. 


Industrial Process Engineers, of 
West New York, N. J. have estab- 
lished a new sales office at 7309 East 
End Avenue, Chicago, Ill., centering 
in a new territory which includes 
Chicago, northern Illinois and north- 
western Indiana. A. J. Foeley suc- 
ceeds Raymond J. Selwyn as com- 
pany’s representative. A new sales 
office for the St. Louis territory has 
been established by James Dana at 
Suite 713, Ambassador Bldg., 411 
North Seventh St., St. Louis 1, Mo. 
The Plant Equipment Co. will be new 
Cincinnati representatives, with of- 
fices at 946 Betts St., Cincinnati 14, 
Ohio. For the Pittsburgh and Cleve- 
land districts, John B. Moorehead will 
be representative with headquarters 
at 336 Fifth Avenue, Pittsburgh 25, 
Pa. 


Askania Regulator Co. has ap- 
pointed Frank E. Early as its repre- 
sentative in Detroit. His address will 
be 15234 Michigan Avenue. 


Monsanto Chemical Co. has created 
a new San Francisco office for its ex- 
port sales department, to be located 
with the domestic sales organization 
at 111 Sutter St. Paul C. McMillan, 
formerly of the company’s New York 
export sales offices, will be manager 
at San Francisco. 
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What’s New! 


EQUIPME|\} a MATERIALS . 


- + PROCESSES. 


SEO TERATURE amy 


Reviewed by WILLIAM C. UHL, Equipment Editor 


I—"Pistol” Tool Fastens Hangers 


Tedious, time-consuming work with 
a star drill for fastening pipe hang- 
ers to concrete or metal can be elim- 
inated with a newly-developed gun- 
powder-actuated driver which will 
“pin” a hanger to a concrete ceiling 
or wall, steel I-beam or column, in a 
few seconds. The portable, 5-lb. tool 
embeds studs in steel or masonry by 
the discharge of a blank cartridge. 
In operation, the stud with the cart- 
ridge attached is inserted in the bar- 
rel. The operator then rotates a 
spring-loaded safety arm 180 degrees 
to move the firing pin into position. 
The barrel is then held against the 





For More Information 


reply cards to request ad- 
ditional information or lit- 
erature on any items reviewed 
in “What’s New!” Just circle 


% Use one of the attached 





the numbers corresponding to 
the numbers on the items 
you’re interested in, fill in the 
rest of the card, and drop it in 
the mail. No postage required. 
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material to be penetrated, the tool is 
pushed forward sharply, and the cart- 
ridge explodes, forcing the stud out- 
ward. There is no recoil or flash; 
the tool can be operated with one 
hand. Hazards are minimized be- 
cause firing pin cannot reach the 
cartridge primer until the safety arm 
is rotated. Accidental dropping of 
the tool also moves the firing pin out 
of position instantly. Two stud di- 
ameters—% and 4-in.—may be used 
through interchangeable barrels. 
Studs are available in externally or 
internally threaded, or plain headed 
types. Mine Safety Appliances Co. 





2—Multiple Temperature Recorder 


Automatic logging of as many as 
160 separate thermocouple tempera- 
tures in succession at a rate of 4 sec- 
onds per point is claimed as a feature 
of a new “Speedomax” temperature 
recorder. In case of trouble in a proc- 
ess, the operator can cut thermo- 
couples out of the measuring se- 
quence in banks of 20 each, until 
the instrument is concentrated on 
the group of temperatures he is inter- 
ested in. Or, the instrument can be 
set to record any single point, or all 
points continuously. The equipment 
consists of two parts, a recorder and 
a switch assembly, both housed in 
separate cases. Leeds & Northrup 
Co. 





3—Aluminum Pipe Jacket 


Childers Aluminum Jacketing is a 
new light-weight sheet material, cor- 
rugated for strength and easy appli- 











cation. It comes with a moisture 
barrier attached and can be fastened 
at the joints with screws. Service 
life is estimated at 20 years and ma- 
terial can be re-used when lines are 
moved. It is manufactured from 
0.0055-in. thick, No. 2-S aluminum 
with 3/16-in. corrugations. Moisture 
barrier has a base of 70 lb. kraft pa- 
per, impregnated with asphaltic com- 
pounds and coated with a seal mix- 
ture of gilsonite, resins, waxes, and 
special asphalts. The jacketing is 
shipped in rolls 4 ft. wide x 100 ft. 
long, each weighing approximately 
63 Ibs. The Childers Mfg. Co. 





4—Alloy Welding Electrodes 


“Monend 806” welding electrodes 
are said to produce X-ray quality 
welds on monel, monel-clad, and steel, 
and will eliminate the need of de- 
positing a buffer layer of nickel. Free- 
bend specimens exhibit elongation 
values of 50% or higher; typical 
weld metal yield strength is 42,500 
psi, and tensile strength 75,500 psi. 
Arcos Corp. 


More “What's New!” Items, p. 90 
89 





What’s New! 








5—Combination Separator-Trap 
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The new design in the Clark Series 
430 Combination Separator Trap is 
primarily for removal of entrained 
moisture and condensate from air 
supply lines, but it can be used ef- 
fectively on steam and gas service. 
The unit utilizes a set of baffles to 
divert moisture to the _ collecting 
chamber where the conventional ball 
float trap discharges it to the drain. 
It is furnished in five sizes: %, %, 1 
1% and 1% in. Working pressures 
on the % and %-in. sizes range up to 
150 psi., and on the other three up 
to 200 psi. Clark Mfg. Co. 





6—Polarograph Makes Rapid Analyses 


The “Polaro-Analyzer,” now being 
made available for polarographic an- 
alysis, features the use of an undamped 
current recording system, in contrast 
to the highly damped galvanome- 
ters or recorders employed conven- 
tionally, according to the manufac- 
turer. As a result, polarograms can 


be obtained over a complete 0-3 volt 
range in as little as five minutes with- 
out falsification of the half-wave po- 




































tential. The instrument comprises a 
polarizing unit, a DC amplifier, and a 
recording milliammeter housed in a 
ae 3 cabinet. Six main polarizing 
ranges: 
volts—are available by use of a se- 
lector switch. An auxiliary switch 
makes available three other ranges 
in which the polarity of the dropping 
electrode is reversed during the run. 
Nine amplifier sensitivities—0.5, 1, 2, 
5, 10, 20, 50, 100, and 200 microamps. 
full scale—are provided and selected 
by a single control. Rutherford In- 
strument Co. 





7—Civilian “Walkie-Talkie 


onaateneaznenee 








—— 








The first portable radio transmit- 
ter-receivers for public use are now in 
pilot plant construction, according to 
the manufacturer. The equipment is 
one-fourth the size of the wartime 
“walkie-talkie” and was made possi- 
ble through the availability of sub- 
miniature electronic tubes made by 
Sylvania Electric Products, Inc. This 
Model 100-B “Transceiver,” two of 
which are required for person-to-per- 
son air contact, is housed in a case 
measuring 6 x 2-7/8 x 1-1/4 in., and 
weighs 11 ozs, including antenna 
Total station equipment carried by 
the user, including batteries, is 2-1/2 
Ibs. The unit is for Class B stations 
only, operates on the 465 megacycle 
band allocated by the Federel Com- 
munications Commission for civilian 
use. Citizens Radio Corp. 





8—Strainer Handles Heavy Solids 


A double-basket-type strainer, de- 
signed to handle fluids with a high 
solids content wiithout interrupting 
operations for cleaning, is suitable 
for both intermittent and continuous 





0-1, 0-2, 0-3, 1-2, 1-3, and 2-3 © 










flow and will handle sudden surges 
of solids. Flow is diverted from one 
strain chamber to another by a large. 
easily-operated handwheel. Remov- 
able covers facilitate lifting out the 
basket through which flow has been 
cut off. Valve seats are removable 
and valve stems are supported at both 
ends for accurate permanent align- 
ment. A handhole above each valve 
assembly permits servicing without 
removing the strainer from the line. 
Pressure drop is minimized by setting 
the basket eccentrically with respect 
to the chamber, so that ‘the flow sec- 
tion is proportional ito the flow needs 
at all points. Units are available in 
bronze, steel, semi-steel, and cast- 
iron, with strainer baskets made to 
snecifications in  perforatted brass, 
monel, or other metals, or in mesh or 
meegnetic types. J. A. Zurn Mfg. Co. 





9—Centrifugal for Light Oils 


An addition to the ‘“Electrifugal” 
line of close-coupled, electric motor- 
driven, self-priming centrifugal 
pumps has been designed for pump- 
ing gasoline, oil, kerosene, and other 
light distillants at bulk ctations. It 
incorporates an automatic air evacu- 
ator during the priming cycle. Pumps 
are furnished in sizes from 1% to 3 
in., with capacities from 30 to 350 
gpm. and heads up to 300 ft. Allis- 
Chalmers Mfg. Co. 
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Special design of the Jergu- 
son Non-Frosting Gage pre- 
vents frost from forming 
over the vision slot. 


If you are gaging 
low temperature 
fluids . . . and have 
difficulty with frost 
on the vision slot... 
you need Jerguson 
Non-Frosting Gages. 
With the Jerguson 
Non-Frosting Gage 
the liquid level read- 
ing is always visible. 
A special frost preventing unit sealed 
to the gage glass projects beyond the 
cover bolts so the frost cannot build 
up across the vision slot in the cover 
forging. 

Don’t guess any longer. Use Jerguson 
Non-Frosting Gages and be sure of 
your liquid level readings on low tem- 
perature work. 


Write for prices 


and full details. 


GAGE & VALVE 
COMPANY 
100 Fellsway, Somerville 45, Mass. 


\ Representatives in Major Cities 
Phone Listed Under JERGUSON 
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The ‘“‘Microsen” Pressure Transmit- 
ter picks up pressure motion with a 
Bourdon tube and by means of an 
electro-mechanical relay converts 
this motion to a stable and accurate 
DC signal. Transmitter case is cast 
aluminum, dust and vapor proof, with 
Standard pres- 
sure ranges up to 50,000 psi. are 
available. Combined resistance of 
the lead wire and indicator circuit 
may be any value up to 3000 ohms 
without affecting the transmitter’s 
performance. Operating voltage is 
115 at 50-60 cycle: power consump- 
tion is 2 watts. Manning, Maxwell & 


Moore, Inc. 





| 11—Laboratory Micro-feeder 


A precise feed of microscopic pro- 
portions, such as required frequently 
in laboratory operations, is said to 
be possible with the new “Micro- 
Feeder.” Useful for example in the 
injection of additives into pressure 
autoclaves, the unit will provide a 
smooth, uninterrupted flow through 
a capillary tube and injection nee- 
dle. Capacity of the standard unit is 





— 


100 cc., with feeding rates as low as 
1 ce./hr. Either change gears or vari- 
able speed drives are available to 
provide constant rate or flow pro- 
portional feeding. A synchronous 110 
volt, AC, motor drive is automati- 
cally stopped when the limit of plun- 
ger travel is reached. A signal light 
and a four-figure totalizer are in- 
cluded. Proportioneers, Inc. 





12—Centrifugal for Water 


The Goulds “Figure 3769” centrif- 
ugal pump is a new design primarily 
for clear liquids, particularly water 
service. Absence of complicated 
parts and easy accessibility for repair 
works is said to make the pump easy 
to install and operate. Pumps are 
available in 14 sizes and have capaci- 
ties ranging from 10 to 1800 gpm 
with heads up to 120 ft. Goulds 
Pumps, Inc. 








13—Dual-fuel Diesel Engine 


The new Lima-Hamilton, 2-cycle, 
21% x 27% in., dual-fuel Diesel en- 
gine features fast, easy changeover 
from gas to oil and oil to gas, and is 
said to be the first large engine of 
its type to operate satisfactorily on 
the low-pressure gas-injection prin- 
ciple. It is designed for operation on 
low-pressure gas with extremely low 
pilot fuel requirements. Requirement 
rates as low as 8-1/3 lIbs./hr./cyl. 
have been observed under test of 90% 
load, according to the manufacturer. 
When arranged for dual-fuel opera- 
tion, the net engine rating at 100% 
load is 425 hp./cyl. at 240 rpm., in- 
cluding blower requirements. Sizes 
from five to ten cylinders are avail- 
able. A rotary valve in the exhaust 
outlet, along with an improved loop 
type scavenger, enables the cylinder 
to entrap nearly 40% more air then 
conventional 2-cycle Diesels, it is 1°- 
ported. Quick-closing valves in ea: 
cylinder and an underspeed govern r 
are two safety devices for elimina’- 
ing the usual hazards associated wi’! 
gas operation. Lima-Hamilton Co. 
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14—Pump Handles Viscous Fluids 


A dual eccentric piston design in 
the “Eco Gearless” pump is said to 
give strong flow against pressure, 
enabling it to handle liquids and 
fluids in a wide range of viscosity. 
Self-lubricated bearings reduce the 
possibility of grease or oil fouling 
the intake and discharge lines. Pump 
body is made in naval bronze forg- 
ings or stain!ess steel castings. Avail- 
able in four sizes, 4, %, %, and % 
in., the Eco pumps have capacities 
ranging from one to 12 gpm, against 
pressures from 0 to 100 psi., and de- 
livering at speeds from 200 to 2400 
rpm. Eco Engineering Co. 





15—Four-drum Carrier 


The recently announced ‘“Tray- 
Hart” Multiple Drum Carrier, de- 
signed to pick up, carry and tier two 
or four 55-gal. drums without the 
use of a pallet, is now listed among 
special-handling attachments avail- 
able on Clark fork trucks. The de- 
vice fits over the top of the drums. 
Clamping shoes for gripping the 
drums are actuated by hydraulic 
power taken from the fork truck’s 
hydraulic lift mechanism. The unit 
is quickly interchangeable’ with 
standard forks. Clark Equipment Co. 
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. . . keep petroleum products clean 


and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 


The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum product: 
free from solids such as scale, rust, grit, 
and other foreign matter. 


Domes tic Fi uel Oil bulk plant operators can be sure of 


delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available. Your problems will receive personal attention and individual analysis. 
Write Mr. W. J. Kracklauer, Sec’y & Treas. 























ERIE, for many years, has 


+ maintained high standards by stressing 
quality in the manufacture of special 


bolts and studs, a large portion of 
which are used by the oil refining 
industries in the manufacture of regular 
and high octane gasoline. 

it will pay you to send us your inquiries 
which will be given our best attention. 














STUDS + BOLTS « NUTS \ \% ALLOYS + STAINLESS -*CARBON + BRONZE ~ 











93 





What’s New! 





16—Miniature Control Station 











MOORE PRODUCTS CO 


wy ” 









A ree A 


i? NULLMATIC 


The ‘“Nullmatic M/P” Control Sta- 
tion, requiring a miniature pane! 
space of only 4-1/8 x 4-3/4 in., pro- 
vides indication of process, control- 
point, and valve pressures, and in- 
cludes transfer switches for ‘‘bump- 
less’’ manual-automatic changeover. 
Its small size has been designed for 
the newly-developed console desk and 
graphic type control panels as well 
as for standard panelboards. In the 
duplex indicator, a black pointer al- 
ways shows the process value while a 
red pointer normally indicates the con- 
trol-point-setting pressure. When a 
spring-return switch is thrown, this 
red pointer indicates the pressure on 
the diaphragm valve. The unit can 
be used for flow, liquid level, tempera- 
ture, and other applications. Moore 
Products Co. 





17—Pressure Reducing Valve 


The Leslie Class ‘‘HS” pressure re- 
ducing valve employs internal pilot 
piston-operated construction and is 
designed for steam, air, or gas serv- 
ice. It handles inlet steam pressures 








from 300 to 1500 psi. and air 
or gas inlet pressures from 300 
to 3000 psi. Reduced pressure 
range is from 100 to _ 600 psi. 
Maximum inlet temperature is 1000 
F. Body is cast chrome-moly stee!, 
with integral stellite seating surfaces. 
Valve is available in sizes 1, 1-1/4, 
1-1/2, and 2 in. with Series 90 or 150 
flanges or welding ends. Controlling 
valve is solid stellite. Cylinder liner 
and piston are hardened stainless 
steel. Diaphragm is monel. No 
change of spring or diaphragm is 
needed from minimum to maximum 
reduced pressure setting. Leslie Co. 








18—Toggle Control Valve 





The Hoke Toggle Valve, for control 
of high vacuum or pressure up to 500 
psi., is designed for laboratory or in- 
dustrial usage and is said to provide 
quick, positive action in opening or 
closing. Valve does not leak under 
pressure and can be used in place 
of common stop cock. It is available 
in brass or stainless steel with syn- 
thetic rutber seals, and in sizes 1/8. 
1/4, and 3/4 in. in brass, and 1/8 
and 1/4, in. in stainless steel. The 
valve is closed when the lever is down 
and opens fully when the lever is up. 
Hoke, Inc. 





Trade Literature 


19—Tubular Heat Exchangers 


G-R Tubular Heat Exchangers, 
Bulletin 916; 32 pages on a complete 
line of this type equipment, along 
with tables of the characteristics of 





tubing, the thermal resistance of 
tubes and pipes of various alloys ang 
metals, the specific gravity and lbs, 
gal. corresponding to degrees Baume 
and degrees API, and a chart of spe- 
cific heats of midcontinent 
oils. The Griscom-Russell Co. 


crude 





20—Petroleum Processing Index 
Petroleum Processing Index for 
1948; covers all special articles and 
stories as well as all regular depart- 
mental features for the 12 issues of 
the year. Classification by subject and 
by author, completely cross-referenced 
for ease of use. National Petroleum 
Publishing Co. 





21—Lubricants and Additives 
Aroclors, Physical Properties and 
Suggested Applications, Bulletin No. 
P-115: 28 pages on a line of chlori- 
nated biphenyl and chlorinated poly- 
phenyls, useful as air compressor lu- 
bricants, cutting oils, additives for 
high temperature or extreme pres- 
sure lubricants, in gaskets and pack- 
ing materials, and also in adhesives 





and electrical insulation. Monsanto 
Chemical Co. 
22—Thermocouple Manual 

Wheelco Thermocouple Manual, 


Bulletin T/C 7; gives information on 
proper selection, installation, and 
testing methods, as well as current 
prices on thercocouples and acces- 
sories: includes temperature-milli- 
volt curves, resistance tables, pipe 
and wire sizes, and lead wire con- 
duit capacities. Wheelco Instruments 
Co. 





23—Mass Spectrometer 

Consolidated Mass Spectrometer, 
Model 21-102; a 20-page booklet tell- 
ing how the instrument works and 
describing its application to the an- 
alysis of petroleum hydrocarbons, 
oxygenated hydrocarbons, interme- 
diates, and substituted organic com- 
pounds. Consolidated Engineering 
Corp. 





24—Electronic Level Control 

Leveltronic, Catalog No. 27; in ad- 
dition to giving specifications and 
prices on two models of electronic 
level control relays, this booklet 
presents interesting applications for 
the instrument in controlling liquid 
interface, constant volume batch op- 
erating, temperature and _ pressure 
control. R-S Products Corp., E!ec- 
tronic Division. 
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LOWEST COST of any 
permanent metal jacketing 
. corrugated aluminum 
provides strong, light-weight 
protection at big savings. 





NO PAINTING... 
aluminum retains its 
good looks — eliminates 
expensive repainting. 


USE OVER ANY type of insul- 
ation . . . attached moisture 
barrier protects aluminum 
from interior corrosion. 



































GOES ON FAST... no roll- 
forming . . . no sheet - metal 
shop time . . . fastens with sheet 
metal screws or metal bands. 


CUT-AWAY shows moisture 
barrier which is attached 
right in our factory. 


FOR IMMEDIATE 
DELIVERY . . . we 
quote now—deliver 
in two weeks. 


ANNOUNCING: The first ‘engineered’ 


metal jacketing for insulated lines 


See how this new Childers Aluminum Jacketing 


solves your 


NOW — Childers Jacketing gives you the weather- 
toughness of aluminum in a low-cost, easy-to-handle 
form. It requires no painting, it’s weather-proof, it 
improves plant appearance, it comes complete with 
moisture barrier, and it’s permanent. 


And it gives you two big cost-saving advantages over 
other metal jacketing. Your first saving is provided by 
our glued-on moisture barrier. Metal jacketing needs a 
moisture barrier between it and the insulation. Using 
Childers Jacketing with the moisture barrier already 
attached, you cut and apply both jacketing and barrier 


MAILT 





i 





CHILDERS 


ALUMINUM WEATHER-PROOF 


Jacket 


NAME 


weather- 


Wis COUPON 
“FOR FREE SAMPLE 


protection problem. 


all in one piece . . . in one operation instead of two. 
You add another big saving because Childers Jacket- 
ing is easy to handle, and takes less field labor to apply. 
Shipped in 4-foot-wide rolls, by 100 feet long, it is 
easy to cut to size right on the job. It forms easily 
around the insulation no roll-forming 

no shop work. 

Available now . . . two-week delivery on all orders. 
Examine this new kind of jacketing now. Send the 
coupon for a sample actually attached around a piece 
of insulation. 

CHILDERS MFG. CO. DEPT. 4 

625 YALE ST., HOUSTON 7, TEXAS 


OK-Gentlemen-Show me just how good this 


jacketing of yours really is. Mail my sample to: 


TITLE 





STREET 


COMPANY 

















cITY 





Trede Mark 
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DEFINITE .° SPECIFICATIONS 
This Will Assure 


Uniform Quality and Service 













































STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade "F" 


CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements 
as to chemical composition: 


GRADE “F”’ 
Comeniemh, OOF COMP 2... cies ccc ccccce ss Be 
0 Ee 
Manganese, per cent .............-..... 0,50-1.25 
See OP GOD . cw ecw cccccccccvess ss Giewnre 
Sulphur, maximum per cent .............. 0.05 
Phosphorus, maximum per cent ......... 0.05 
Carbon .............Within limits of Paragraph 4 (c) 


(b) The chemical limits for all other added alloying elements, 
such as molybdenum, titanium and nitrogen, shall be specified 
by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 


(a) The indicated creep rate of the material shall not exceed 
1% in 10,000 hours when stressed by a tensile load not less 
than .the following: 

STRESS PER SQ. IN. 


TEMP. °F. 1% CREEP IN 10,000 HOURS 
GRADE “‘F”’ 

1400° 4200 

1500° 3700 

1600° 32004 

1700° 2600+ 

1800° 1950# 


(b) Manufacturer shall submit standard creep data and resid- 
ual physical properties made on material of his own manu- 
facture and certified by an ACCREDITED LABORATORY. 
The chemical analysis of the creep test specimens shall be re- 
ported, including nitrogen content and any other special alloy- 
ing elements. 


TENSION TEST FOR DUCTILITY AFTER HEATING: 


(a) Each heat shall conform to the following requirements as 
to tensile properties after the specimen has been subjected to 
a temperature of 1400° F. for 24 hours and furnace cooled to 
400° F. Test shall be made at room temperature. 

GRADE “F"”’ 


Tensile Strength, min.Ib./sq.in. ............. 80,000 
Yield Strength, min.Ib./sq.in. .............. 35,000 
Elongation in 2”, min. per cent ......-...... 9.0 





Copy of complete specification will be mailed upon request 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTINGS — CALORIZED STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
96 
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25—Pump Maintenance 


Metco News, Vol. 4, No. 5; presets 
a number of case histories on the use 
of metallizing various pump paris, 
both centrifugal and reciprocating, io 
salvage shaft, hubs, rods, plungers, 
pistons, and sleeves. Metallizing Engi- 
neering Co., Inc. 


26—Fire Extinguisher Liquid 


The Life Hazards and Nature of 
the Products Formed when Chloro- 
bromomethane Extinguisher Liquid is 
Applied to Fires, Bulletin of Research 
No. 42; reports that this material falls 
into same classification as does car- 
bon tetrachloride in its properties. 
Underwriters’ Laboratories, Inc. 


27—Steam Jet Blowers 


Steam Jet Blowers and Blast Noz- 
zles, Bulletin 4-AB; describes and il- 
lustrates the operation of a line of 
ventilating blowers and blast nozzles 
for furnace stacks, actuated by the 
steam jet principle; includes dimen- 
sions and prices. Schutte & Koerting 
Co. 


28—Potentiometers 


“ElectroniK” Potentiometers, Cata- 
log No. 15-13, 32 pages covering con- 
structional features and operating 
principles of strip and circular chart 
recorders and controllers, pyrometric 
switches, thermocouple assemblies, 
and the like; includes selection ta- 
bles and detailed specifications. Brown 
Instrument Co. 


29—pH and Conductivity 


pH and Conductivity Recorders and 
Controllers, Catalog No. 15-12; dis- 
cusses fundamentals of pH, oxidation- 
reduction potential, and conductivity 
and applications for instruments for 
measuring and controlling these prop- 
erties. Brown Instrument Co. 


30—Steam Separators 


Wright-Austin Separators, Catalog 
No. 500; 24 pages on a line of sepa- 
rators, purifiers, receivers, and ex- 
haust heads for steam, oil, air, and 
gas service; includes charts on steam 
flow and velocity in pipe, and pressure 
drop in steam piping. Wright-Austin 
Co. 


31—Laboratory Equipment 


Scientific Apparatus and Methods, 
Fall, 1948; a 44-page edition of * 
new quarterly publication includes 
articles on obtaining precise analyses 
with the polarograph and on purify- 
ing laboratory, mercury, as well 4a: 
latest catalog revisions. E. H. Sargen’ 
& Co. 
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32—Instrument Selection 


Taylor Guide to Correct Instru- 
ment Selection, Bulletin 98170; ex- 
plains with diagrams the actuating 


| principle of three basic types of in- 


struments in the company’s line, 
along with special function devices 
Taylor Instrument 


33—Steam Generators 


Cyclotherm Automatic Steam Gen- 
Bulletin P-1, presents dia- 
grammatic sketches of the operating 


‘principle of a line of quick action 


steam boilers, gas or oil-fired, suit- 
able for smaller requirements, in 
sizes from 10 to 300 hp. Cyclotherm 
Corp. 


34—National Supply Company 


The Story of The National Supply 
Co. is a 48-page history, illustrated 
with drawings and photographs, of 


| one of the pioneering equipment sup- 
> pliers, telling at the same time much 


Hof the story of the oil industry it- 
) self. The National Supply Co. 


) 35—Steel and Alloy Forgings 


The Improvement of Metals by 


Forging, a 44-page catalog gives de- 
) tails on the various types and char- 


acteristics of forgings, how to design 
for use of forgings, and how they are 
made, including carbon and alloy 


» steels, corrosion-resisting steels, and 


» high temperature alloys. 











Steel Im- 
provement & Forge Co. 


36—Safety and Relief Valves 


Farris Safety and Relief Valves, 
Catalog 48; 72 pages on prices and 
descriptive data, including detailed 
index and comparison charts, and an 
engineering data section covering ca- 
pacity tables, sizing tables, flange 


standards, hydrocarbon properties, 
and the like. Farris Engineering 
Corp. 


37—Silicone Fluids 


DC 200 Silicone Fluids, Dow Cor- 
ning Silicone Notebook, Fluid Series 
No. 3: gives complete physical and 
chemical data on the liquid methyl 
Silicones identified as “DC 200,” and 
used as lubricants or additives, coat- 
ines, dielectrics, and hydraulic media. 
Dow Corning Corp. 


38—Phosphor Bronzes 


Zlephant Brand Phosphor Bronze; 
a technical data booklet covering 
strip and sheet, wire rod, rope, cast- 
invs, bushings, and ingots, along with 
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special spring design and machinabil- 
ity data on a copper alloy useful in 
shafting, pump rods, bearings, valve 
parts, and electrical equipment. The 
Phosphor Bronze Corp. 


39—Boiler Water Foaming 


Ameroid Antifoam 8, Bulletin 
8/5/48 RCU, Tentative; a technical 
pamphlet describing ‘a new chemical 
product for the prevention of boiler 
water carryover from priming and 
foaming. E. F. Drew & Co., Inc. 


40—Safety and Relief Valves 


MIPCO Safety Relief Valves, Cata- 
log No. 80; 24-page booklet describ- 
ing complete line of valves for pro- 
tection of pressure vessels and piping, 
boilers, compressors, heat exchang- 
ers, and the like. Marine & Indus- 
trial Products Co. 


41—Additive for Concrete 


The Effects of Calcium Chloride on 
Portland Cement; a 40-page booklet 
describing the beneficial use of this 
material in concrete construction, in- 


cluding graphs, tables, and charts; 
a bibliography; and a brief questions 
and answers section. Solvay Sales Di- 
vision, Allied Chemical & Dye Corp. 


42—Liquid Level Gage 


Brown Instrumentation Data No. 
10.4-1, lists applications and explains 
the operation of the “Gagetron” liq- 
uid level gage, manufactured by 
Engrg. Laboratories, Inc. Brown In- 
strument Co. 





For Your Convenience 

Business reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items’ reviewed in 
“What’s New!” You'll find 
them facing page 88. Just 
circle the numbers correspond- 
ing to the numbers on the items 
you're interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 

















How to cut 


Producing Division 

The 28-page Oakite Petroleum Di- 
gest offers step-by-step procedures 
for fast cleaning of pipe lines, pump- 
ing and drilling equipment, storage 
tank interiors, paint-stripping of 
Diesel and gas engines, and other 
related tasks. 


Refining Division 

Digest contains complete data on 
Oakite desludging and descaling 
techniques covering wide variety of 
heat exchange units. Describes how 
Oakite Compound No. 32, inhibited 
acid descalant, saves time and effort. 
Write for your copy TODAY! 





maintenance-cleaning costs 


Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


ALG.U SPAT OFF 


SPECIALIZED INDUSTRIAL CLEANING 


Marketing Division 

Here’s valuable data for winter 
months: How to clean bulk fuel 
station headers and speed pumping 
from tanks to trucks. Other data in- 
cludes procedures for floor cleaning, 
truck fleet maintenance, etc. 








FREE! 
Write 
TODAY! 


OAKITE PRODUCTS, INC., 
50E Thames St., 












MATERIALS + METHODS + SERVICE 


NEW YORK 6,N.Y. 


































Inhibit Bearing Corrosion Gffectivey 





Use Du Pont ‘‘Ortholeum’”’ 262 


Reg. U. S. Patent Office 


If you have a bearing corrosion problem with solvent extracted motor ovils, — 





“Ortholeum” 202 Lubricant Assistant may be the answer. A sulfurized 
terpene hydrocarbon in which sulfur activity is carefully controlled, ~ 
“Ortholeum” 202 has proved its corrosion inhibiting effectiveness in solvent 
extracted mid-continent stocks. It also has good E. P. properties. 

These, along with its sulfur activity, suggest the possible use 





as an additive for gear oils and cutting oils as well. 





Ample Quantities are now available. Samples are also available Fi 
for experimentation. Write the nearest District Office for samples In 
and also for Technical Bulletin on Du Pont “Ortholeum” 202. 
rei 
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Unless otherwise indicated, copies 
of all books reviewed here may be 
ordered from the Reader’s Service De- 
partment, Petroleum Processing, 1213 
West Third Street, Cleveland 13, Ohio, 
for the price listed, postpaid. Ohio 
purchasers please add 3% tax. 
NOTE: publisher's prices are subject 
to change without notice. 











First Postwar Year Recorded 
In Latest Minerals Yearbook 


Yearbook, 1946; 5%, 
stiff cloth binding, 


Minerals 
1638 pages, 
$3.75. (1948). 

This latest annual issue of the Bu- 
reau of Mines Minerals Yearbook, 
1946 edition, covers the first full post- 
war year, a period of tremendous 
transition from a wartime to a 
peacetime economy. The book has 
been made considerably easier to use 
through one important change in for- 
mat: the individual chapters on spe- 
cific minerals have been arranged al- 
phabetically. In addition, easier-to- 
read typeface has been employed for 
principal headings, side headings, and 
table captions. 

The foreign mineral review, inau- 
gurated two years ago in the 1944 
edition, has been retained. In the 
present volume, this section deals with 
Middle and South America. Of par- 
ticular interest to all engineers, tech- 
nologists and scientists is a chapter 
in the section on Commodity Reviews 
devoted to Uranium and Thorium. 


x 9 in., 
indexed, 


Include Five Method Changes 
In 1948 Petroleum Standards 


A. 8. T. M. Standards 
Products and Lubricants, 1948 Edition, 
American Society for Testing Materials 
Committee D-2; 6 x 9 in., 764 pages, in- 
dexed, paper binding, $5.50; cloth bind- 
ing, $6.15. (1948). 


This latest edition of the ASTM 
Standards on Petroleum Products and 
Lubricants contains important 
changes in all five of the ASTM En- 
gine Test Methods for Rating Fuels 
that have been adopted by the Society 
during 1948. 

The Detonation Meter, Model 501, 
approved as optional equipment to the 
houncing pin in the Motor and Re- 
search Methods for octane numbers 
of motor fuels, is covered with com- 

lete details on design, installation, 

nd operation. In addition, there is a 
eport on an investigation as_ to 
vhether the Meter gives the same re- 
ults as the bouncing pin. It covers 
esults from 15 laboratories and in- 
ludes some 858 comparative ratings 


on Petroleum 
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by the Motor Method and 483 by the 
Research Method. 

The sections in the book on Repro- 
ducibility in the Motor, Research, 
Aviation, Supercharge, and Cetane 
Methods are each revised to show the 
number of tests required to obtain a 
desired accuracy. This same informa- 
tion will also be published in a 1948 
Appendix to the ASTM Manual of 
Engine Test Methods for Rating 
Fuels, scheduled for appearance in 
December, 1948. 

The present volume of the Products 
and Lubricants Standards now in- 
cludes 93 test methods and specifica- 
tions in approved form and 53 in ten- 
tative form. They are arranged nu- 
merically; however, there also is a 
detailed table of contents listing them 
according to the’ general fields 
covered, as well as a subject index. 

Included in the appendix as infor- 
mation only are ten proposed methods 
of test, the reports on the detonation 
meter, and a set of recommendations 
on the form of ASTM Methods of Test 
for Petroleum Products and Lubri- 
cants. The ten proposed standards 
include: 

1) Performance characteristics of 
wheel bearing grease, 2) separation 
of residue from butadiene, 3) de- 
termination of butadiene dimer in 
polymerization grade butadiene, 4) 
non-volatile residue of polymerization 
grade butadiene, 5) factors and tables 
for volume correction and specific 
gravity conversion of liquefied petro- 
leum gases, 6) sulfur in petroleum 
oils by quartz tube combustion, 7) 
sodium in lubricating oils and addi- 
tives, 8) measuring the temperature 
of petroleum and petroleum products, 
9) analysis of calcium and barium 
petroleum sulfonates, and 10) benzene 
and toluene by ultraviolet spectro- 
photometry. 








MEETINGS 
.-- for the Oil Man 








Pressure Relieving Systems 


Reprints have been prepared 
of the series of articles on 
“Design and Construction of 
Pressure Relieving Systems’”’ 
which appeared in the July, 
August and September, 1948, 
issues of PETROLEUM  PRO- 
CESSING. A_ limited number 
are available for distribution 
and single copies will be sent 
without charge to readers re- 
questing them. 

PETROLEUM PROCESSING 
1213 West Third Street 
Cleveland 13, Ohio 











JANUARY 
10-14, Society of Automotive Engineers, An- 
nual Meeting and Engineering Display, Book- 


Cadillac Hotel, Detroit. 


FEBRUARY 

10, Chemical Market Research Assn., Biltmore 
Hotel, New York. 

28-Mar. 4, American Society for Testing Ma- 
terials, Spring Meeting and Committee Week, 
Hotel Edgewater Beach, Chicago. 

MARCH 

27-Apr. 1, American Chemical Society, 115th 
National Meeting (headquarters for Division 
of Petroleum Chemistry, Mark Hopkins Ho- 
tel), San Francisco. 


28-30, Western Petroleum  Kefiners  Assn., 
Plaza Hotel, San Antonio, Texas. 

APRIL 
4-7, American Petroleum Institute, Division 


of Refining, Shamrock Hotel, Houston. 

11-13, American Society of Lubrication Engi- 
neers, Hotel Statler, New York. 

11-14, National Assn. of Corrosion Engineers, 
5th Annual Conference and _ Exhibition, 
Netherlands-Plaza Hotel, Cincinnati, Ohio. 

13-15, National Petroleum Assn., Hotel Cleve- 
land, Cleveland. 


20-22, Natural Gasoline Assn. of America, 
Texas Hotel, Ft. Worth, Texas. 
MAY 


9-11, Liquefied Petroleum Gas Assn., Meeting 
and Trade Show, Palmer House, Chicago. 
12-13, Instrument Society of America, 4th 
Annual Spring Meeting, Royal York Hotel, 

Toronto, Canada. 
JUNE 

5-10, Society of Automotive Engineers, 
mer Meeting, French Lick Springs 
French Lick, Ind. 

9, Chemical Market Research Assn., Annual 
Business Meeting, Biltmore Hotel, New York. 

27-July 1, American Society for Testing Ma- 
terials, 52nd Annual Meeting, Hotel Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 


Sum- 
Hotel, 
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For the severe services that are part 
of modern petroleum processing, 
you can’t make a better choice than 
STAINLESS STEEL FLOATS from 
Chicago Float Works. STAINLESS 
FLOATS give you longer life and 
less maintenance trouble under tem- 
peratures to 800°F. and pressures to 
1000 lbs...send for catalog with infor- 
mation on complete line of standard 
sizes, shapes, and spud connections. 
Special sizes, shapes made to order. 
MONEL METAL floats also avail- 


able for specialized applications. 


INC. 






CHICAGO FLOAT WORKS, 
2328 S. Western Ave. 
Chicago 8, Illinois 
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Personals 


E. H. Walker, general manager of 
Shell Oil Co.’s personnel and indus- 
trial relations organization, has been 


appointed a vice president. Increased 
activities are 
planned for the 
organization. 

A graduate of 
Louisiana State 
University, he 
started with Shell 
in 1932 in the 
storehouse at the 
Norco refinery. 
After wide cerv- 
ice in the engi- 
neering and op- 
erating depart- 
ments at Norco, 
he was _ trans- 
ferred to St. Louis in 1936 as per- 
sonnel assistant in the manufactur- 
ing department. In 1940 he was 
moved to New York as manager of 
the personnel department and in 
1943 was named to his present posi- 
tion. 





Mr. Walker 


* * * 


J. Harold Perrine, administrative 
assistant in the research and devel- 
opment department of Sun Oil Co., 
has been elected a trustee of Grove 
City College, Grove City, Pa. 

+. . ~ 


J. B. Rather, member of and tech- 
nical adviser to the manufacturing 
committee, Socony-Vacuum Oil Co., 
Inc., has retired and is moving from 
Brooklyn to San Antonio, Texas. He 
started with the company in 1918, 
became chief chemist in 1919 and 
from 1932 to 1934, when he took his 
present position, was general man- 
ager of the research, development 
and technical service laboratories. 

* * * 

Charles Francis Fleming, employed 
for 11 years in the East Chicago re- 
finery of Socony-Vacuum Oil Co., 
Inc., took office Dec. 2 as Secretary 
of State in Indiana. He had served 
in the state senate since 1941. A na- 
tive of Des Moines, Ia., he is a grad- 
uate of Indiana University. 

* + * 

Dr. Eugene P. Schoch, director of 
the Bureau of Industrial Chemistry, 
University of Texas, is the first re- 
cipient of the Southwest Regional 
Award established by 21 sections of 
the American Chemical Society in 
recognition of outstanding contribu- 
tions by a chemist or chemical engi- 
neer in the southwest. to the chem- 
ical profession, science of chemistry 
and the chemical industry. 

Among numerous other achieve- 
ments Dr. Schoch developed a meth- 
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od for producing acetylene from nat- 
ural gas by a _ low-temperature 
“glow” electrical discharge. It is 
planned to build a plant in Houston 
utilizing the process. 


* + 


V. E. Middlebrook has resigned as 
manager of Shell Oil Co.’s gas-gaso- 
line operations in the Mid-Continent 
area to become an engineering con- 
sultant with offices in the Citizens 
National Bank Bldg., Tulsa. His 
career has included association with 
Coltexo Corp., Phillips Petroleum Co., 
Texas Empire Pipe Line Co., and 
Shell Oil for the past 12 years. His 
work has included designing and 
building natural gasoline, propane 
and butane recovery plants. 


* *x * 


Adolphus C. Pilger, Jr., automotive 
engineer, Tide Water Associated Oil 
Co., New York, is the recipient of 
the 1947 Horning Memorial Award of 
the Society of 
Automotive Engi- 
neers. His con- 
tribution was a 
paper entitled 
“Field Testing of 
Motor Oil and 
Gasoline,” pre- 
sented at the 
1947 SAE sum- 
mer meeting, 
which described 
a new technique 
for predicting 
engine deposits 
of sludge and 
varnish and bearing corrosion, and 
which evaluates engine lubricants and 
gasoline when engine design factors 
and operating conditions are known. 
The award, memoralizing the life 
work of the late Henry L. Horning, 





Mr. Pilger 





1948 Index Ready 


The annual subject and author 
index of all material published 
in PETROLEUM PROCESSING dur- 
ing 1948 is now ready. You may 
secure your copy without charge 
by requesting Item No. 20 (see 
pg. 94) on this month’s “‘What’s 
New” card. Or send your re- 
quest to: 


Reader’s Service Department 


PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 














is granted for new contributior< to 
the adaptation of fuels to engine. anq 
of engines to fuel. 


A native of New Jersey, Mr. Pilger 
graduated from Rutgers University 
in 1934 with a B. S. in mechanical 
engineering. He joined Tide Water in 
1936. 


* * * 
Irving N. Sim- 
mons is head of 
Houdry Process 
Corp.’s Patent 
Division, and will 
be responsible for 
the development 
and maintenance 
of the company’s 
patents. He grad- 
uated from Tufts 
College with a 
degree in chem- 
ical engineering, 
has been’ with 
Houdry Process 
since its founding in 1931 and be- 
came associated with the patent di- 
vision in 1934. 





Mr. Simmons 


* * * 


J. D. Lykins is assistant manager 
of the Standard Oil Co. (New Jersey) 
London office for foreign refining 
coordination. He was formerly divi- 
sion superintendent in the process de- 
partment of Lago Oil & Transport 
Co., Ltd., at Aruba, N. W. I. 


* * oO 


D. S. Mellett has been transferred 
to assist in the engineering of a 
refinery for the Mediterranean Re- 
finery Co., subsidiary of Socony- 
Vacuum Oil Co., Inc., with offices in 
New York. He was formerly in the 
engineering department of the So- 
cony-Vacuum refinery at Trenton, 
Mich. 


* * * 


Edward R. Grey is superintendent 
of Mexican Petroleum Corp. of 
Georgia’s refinery at Savannah. 

His career in the petroleum indus- 
try started at the 
age of 14 when 
he began to work 
summers in a re- 
finery at Destre- 
han, La. Shortly 
after graduating 
in chemical engi- 
neering from Tu- 
lane University 
in 1932 he was 
employed at the 
Texas City refin- 
ery of Pan Amer- 
ican Refining 
Corp., an affiliate 
of Mexican Petroleum. In 1941 he 
was transferred to Savannah as chief 
engineer and in 1944 was promoted 
to assistant superintendent in charze 
of construction and maintenance. 





Mr. Grey 
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Personals 









Richard S. Stewart is assistant to 
Cc. T. Foster, executive vice president 
of Standard Oil Co. (Ohio) starting 
Jan. 1. He has been operations man- 
ager for the man- 
ufacturing de- 
partment since 
1945. ; 

Graduating 
from Cornell 
with an M. E. de- 
gree in 1932 Mr. 
Stewart worked 
6 years in engi- 
neering capaci- 
ties for The Tex- 
as Co., and start- 
ed with Sohio as 
a power engineer 
in 1938. He be- 
came assistant to the chief engineer 
in the manufacturing department, as- 
sistant for industrial relations to the 
vice president in charge of manufac- 
turing, and in 1944 took on additional 
duties as sceretary to the manufac- 
turing advisxry committee. 

During the war he was the Sohio 
representative to the PAW on the 
construction of its aviation gasoline 
units and he was also on special as- 
signment with the Navy. 

Ten promotions in the Sohio manu- 
facturing department’s four refin- 
eries and home office, made possible 
by its $100,000,000 expansion program, 
have been announced by E. B. Mc- 
Connell, vice president in charge of 
manufacturing. 


Wallace K. Bergen, manager of 
the Toledo refinery, succeeds Mr. 
Stewart as operations manager. He 
joined Sohio at the old Solar refin- 
ery in Lima in 1930, went to the La- 
tonia, Ky., refinery in 1933, and in 
1940 was transferred to the Toledo 
refinery, becoming manager in 1945. 

Ivan L. Peterson, now manager of 
the Lima refinery, will become man- 
ager at Toledo, where he was first 
employed by Sohio in 1924. Later he 
was assistant superintendent and su- 
perintendent of maintenance and con- 
struction at the Cleveland No. 1 re- 
finery and in October, 1945, became 
superintendent of the Lima refinery. 


Seward R. Bolles, now manager of 
the Latonia refinery, will become 
manager of the Lima refinery. After 
World War I, he joined The Stand- 
ard Oil Co. (New Jersey) and in 
1929, joined Sohio at the Toledo re- 
finery. After experience there and 
at the Solar refinery and the home of- 
fice, he was transferred to the Lat- 
onia refinery in 1937 as assistant su- 
perintendent. 


Edward S. Bale, now general su- 
perintendent at Cleveland No. 1 re- 
finery, will become manager of the 
Latonia plant. He joined Sohio in 
1939 as process engineer at the To- 
l-do refinery, and in 1944 was trans- 
ferred to Cleveland No. 1 refinery. 

James S. Dalton, general superin- 
tendent at Latonia refinery, will be- 





Mr. Stewart 
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come general superintendent at 
Cleveland No. 1 refinery. He has 
been with the company 19 years. 

Ray Elo, who joined Sohio in 1934 
at Latonia, will become plant super- 
intendent there. 

Joseph August, now chief of the 
Technical Service Division in Cleve- 
land, who joined the company in 1938, 
will become technical superintendent 
of the Lima Refinery, which is now 
being doubled in size. 

Donald G. ‘Stevens, who joined So- 
hio in 1941, will become chief of the 
Technical Service Division of the 
manufacturing department. 

Edward N. Salathe, now chief en- 
gineer at Cleveland No. 1 refinery, 
where he started in 1936, will suc- 
ceed Mr. Stevens as supervisor of the 
Design and Construction Section of 
the General Engineering Division at 
Cleveland. 

Norman C. Fuller started at Cleve- 
land No. 1 refinery in 1946 and will 
become chief engineer, succeeding 
Mr. Salathe. 


* * x 


E. C. Ayres is superintendent of 
Phillips Chemical Co.’s (Phillips Pe- 
troleum) new fertilizer plant at Port 
Adams, Texas, near Houston. He was 
formerly assistant superintendent of 
the Cactus plant in the Texas Pan- 
handle. Austin Morgan, of the Cac- 
tus plant, succeeds Mr. Ayres as as- 
sistant superintendent there. 





A. E. Lacomblé, president of Shell 
Development Co. since 1943, Jan. 1 
became chairman of the board, being 
succeeded as president by M. E. 
Spaght, formerly 
vice president. 

Mr. Lacomblé 
joined Shell in 
1920 after receiv- 
ing his doctorate 
in science from 
the University of 
Leyden in Hol- 
land. After serv- 
ing in the Dutch 
East Indies, he 
became assistant 
superintendent of 
the Martinez, 
Cal., refinery in 
1926. In 1936 he was made vice pres- 
ident in charge of manufacturing for 
Shell Petroleum Corp., St. Louis. He 
later became chairman of the ex- 
ecutive committee of Shell Devel- 
opment Co. and in 1943 became pres- 
ident. 





Mr. Lacomblé 


* * * 


R. L. Rorschach is on leave of ab- 
sence from his position as junior en- 
gineer with Stanolind Oil & Gas Co., 
Tulsa, to study for an advanced de- 
gree in chemical engineering at Mas- 
sachusetts Institute of Technology. 


* * * 


David C. Clark, Jr., is junior engi- 
neer in the technical service depart- 





Dear Sirs, 


standing. 


sphere of labour. 


engagement. 


capacity as research assistant. 


gents. 


have a reply. 


this person upon request. 





Letter from Chemist in Berlin 


I have found your address in scientific literature and by making use 
of it I beg your apology and ask you to exercise some measure of under- 
I know no other way of approach having no other addresses 
of chemical industries in your country. Perhaps you would find it pos- 
sible to forward my letter if needs be in an appropriate direction. 

In view of the fact that in Germany for an unlimited time there will 
hardly be a possibility for satisfying work—lack of material, equipment, 
etc. make research work practically impossible—I have the desire as 
specialist in scientific chemistry to find a new homeland and a new 


According to present day regulations the possibility for emigration is 
only being if a firm of a country extends an invitation and offers an 


I was born in Berlin on September 20th, 1915 and 1 studied at the local 
University up to the graduation for my degree of Doctor of Science. 
Following that I worked in the industries, research laboratories up to 
the time when a year ago I returned to the Berlin University in the 
Alongside with my practical work I 
worked for a considerable time as coworker for the magazine “Chem- 
isches Zentralblatt” (Central Magazine for Chemistry). 

The particular objects of my research work were oxydation of paraffin, 
high pressure hydrogenation (Furfurol), special inorganic and organic 
compositions of aluminum, disinfectants, plastifiers, emulsifiers, deter- 


I am married, have no children. If you find it possible please let me 


PETROLEUM PROCESSING will be glad to supply the name and address of 


Berlin, 25. Oktober 1948 


Yours truly, 
Dr. M.. XH. 























































P/V 


BB, EP = —— 
LT 


BB. = Double rows of Ball Bearings 
EP = Effective Packing Element 


PV = Pressure or Vacuum Service 


LT = Low Torque under all conditions 


F Double 
Rows of Ball 
Bearings 


7he CHIKSAN FORMULA 
MAY BE THE ANSWER TO Yorer PROBLEM 


Chiksan flexibility is so precisely engineered that the elements which provide 
for easy turning and perfect seal under pressure or vacuum can be stated in a 
few simple symbols. This streamlined design, expressed in precision manufac- 
ture, has won world-wide acceptance for Chiksan Ball-Bearing Swivel Joints 
wherever movement or rotation is required in pipe lines handling liquids, 
vapors and gases... in aircraft... electronics .. . railroads . . . chemical and 
food processing plants . . . refineries . . . marine installations . . . open hearth 
furnaces and rolling mills . . . and hundreds of other applications. The new 
Chiksan Catalog illustrates and describes over 500 different Types, Styles and 
Sizes. Ask for catalog No. 48. 
REPRESENTATIVES IN PRINCIPAL CITIES 


<5 OUR 20TH ANNIVERSARY 


CHIKSAN COMPANY 


BREA. CALIFORNIA New York 7 


WELL EQUIPMENT MFG CORP HOUSTON 1, TEXAS 
Mil ONTINENT AREA 
CHIKSAN EXPORT CO. BREA. CALIFORNIA - NEW YORK 7 
EXCLUSIVE EXPORT REPRESENTATIVE 





BALL-BEARING SWIVEL IOINTS FOR ALL PURPOSES 
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Personals 





— 


ment of the Baytown refinery of 
Humble Oil Refining Co. He rec: utly 
received his M.S.E. degree in chemi- 
cal engineering from the University 
of Michigan. 


_ . * 


H. D. Wilde, manager of the tech 
nical and research division, Humble 
Oil & Refining Co., Houston, and I. L. 
Murray, assistant superintendent of 
engineering, Carbide and Carbon 
Chemicals Corp., South Charleston. 
W. Va., are new directors of the 
American Institute of Chemical En- 
gineers. 


* * « 


J. A. Ramsey, formerly superin- 
tendent of Continental Oil Co.'s 
Wichita Falls, Tex., plant, has been 
named superintendent of the com- 
pany’s $9,200,000 
refinery under 
construction at 
Billings, Mont., 
due to be com- 
pleted in 1949. 

This new as- 
signment is a re- 





Mr. Ramsey 


turn to the 
Rocky Mountain 
region for Mr. 
Ramsey, who was 
superintendent of 
Continental’s _re- 
finery at Glen- 
Mr. Markey rock, Wyo., from 
1941 to 1945. He joined Continental 
in 1926 as a pipefitter’s helper at 
Ponca City. From pressure still fore- 
man there in 1935 he was promoted 
to assistant superintendent of the 
Wichita Falls refinery and 1941 went 
to Glenrock. He returned to Wichita 
Falls as superintendent in 1945. 





Succeeding Mr. Ramsey as superin- 
tendent at Wichita Falls is J. P. 
Markey, formerly assistant superin- 
tendent. He has been with Continen- 
tal 18 years, beginning as a tester at 
Ponca City, following his graduation 
from Loyola University. He served 
as resident chemist of the Denver 
refinery and went to Farmington, N. 
M., in 1937 to become refinery super- 
intendent there. He was transferred 
to Wichita Falls in 1941 as assistant 
superintendent. 


Norman Newton, former resident 
chemist at Wichita Falls, has been 
promoted to assistant superintend- 
ent, succeeding Mr. Markey. A 
chemical engineering graduate of 
Purdue University, Mr. Newton 
joined Continental as a chemist at 
Florence, Col., in 1925, later served 
at Artesia, N. M., and in 1926 wnt 
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to Wichita Falls as a chemist. He 
advanced to resident chemist there 
in 1937. 


Malcom Lider, a graduate of Bay- 
lor University, began work with Con- 
tinental in 1940 as a tester at Wichi- 
ta Falls and now is advanced from 
assistant resident chemist to resident 
chemist, succeeding Mr. Newton. 

Succeeding Mr. Lider is M. E. 
Oliver, a graduate of the University 
of Kansas, who came to Continental’s 
Ponca City refinery in 1947 as ana- 
lytical chemist, and now is trans- 
ferred to Wichita Falls as assistant 
resident chemist. 

* + oO 

George C. Hargrove is vice presi- 
dent in charge of general administra- 
tion and sales of E. B. Badger & Sons 
Co., Boston. He has been with the 
company for 18 years. Ralph D. 


| Waterman is vice president in charge 












of engineering and construction. He 
has been with the company for nine 
years. Both were elected at a re- 
cent meeting of the directors. 


* * * 


Ralph F. Wolf is manager of com- 
pounding research for the Columbia 
Chemical Division of Pittsburgh Plate 
Glass Co. A graduate in chemical 


' engineering from Catholic University 


of America, during the war he was 


chief of the synthetic rubber al- 
location section of the War Produc- 
tion Board and, prior to the war, he 
was manager of synthetic rubber 
compounding research for Standard 
Oil Development Co. 


* * * 


John G. Ditman is a process design 
engineer for lubricating oil and wax 
projects with Foster Wheeler Corp., 
New York. He was a chemist in the 
petroleum technical service depart- 
ment of Esso Standard Oil Co., 
Louisiana Division. 


+ * * 


Ram Dev is a chemical engineer in 
the Socony-Vacuum Oil Co., Inc. re- 
search and development department, 
Paulsboro, N. J. He was in Mon- 
tana State College as a Government 
of India scholar and expects to re- 
turn to India in a year. 

* + * 


Walter Fowkes is on the staff of 
the U. S. Bureau of Mines Oil Shale 
Experimental Station, Laramie, Wyo. 
He was formerly with Houdry Proc- 
ess Corp. 

* + * 

Dr. Wayne E. White, Ozark-Ma- 
honing Co., is chairman of the Tulsa 
Section of the American Chemical 
Society, succeeding Dr. Paul H. Card- 
well, Dowell, Inc., who was named 





section representative on the ACS 
National Council. 

J. L. Burkitt, Mid-Continent Petro- 
leum Corp., is vice chairman of the 
Tulsa section. Dr. Alfred Steitz, Stan- 
olind Oil & Gas Co. is secretary; Dr. 
D. D. Hartley, Mid-Continent Petro- 
leum Corp., treasurer, and R. W. 
Provine, also of Mid-Continent, alter- 
nate councilor. 

+ * * 


William Schwarz is general man- 
ager refineries-Europe, for Califor- 
nia Texas Oil Co., and is to establish 
a Paris office to coordinate refinery 
construction for 
the company in 
Europe. He has 
been in the oil 
industry for 20 
years and _ since 
1944 was man- 
ager of the UI- 
tramar SAPA 
refinery of Cal- 
tex in Buenos 
Aires. 

Other Caltex 
promotions in- 
clude; R. W. 
Parker to assist- 
ant chief engineer, construction and 
maintenance; W. E. Tucker to as- 
sistant chief engineer, designs; J. W. 
Thomas to petroleum engineer. 





Mr. Schwarz 





ADVERTISERS’ 


INDEX 


This index is published as a convenience to the reader. Every care is taken to make it accurate but Petrole- 
um Processing assumes no responsibility for errors or omissions. 


Allied Chemical & Dye Corp. 


Aluminum Company of America 


Armstrong Machine Works 


Inside Back Cover 


Harshaw Chemical Co. 76 
59 Hudson Engineering Corp. 


Inside Front Cover 


6 International Nickel Co. 7 


P.\TROLEUM PROCESSING, January, 1949 


Babcock & Wilcox Co. and/or Tube Co., The 79 Jerguson Gage & Valve Co. 92 
Badger & Sons, E. B. 20-21 Kellogg Co., M. W., The 12 
Calorizing Co., The 96 Kennedy Valve Mfg. Co. 58 
Calumet Hecla Consolidated Copper Co. 66 Koch Engineering Co. 47 
Cartier Comm. .........: 72 Lukens Steel Co. 60 
Chemical Construction, The 8 Monsanto Chemical Co. 15 
Chicago Bridge & Iron Co. 18 McKee & Co., Arthur G. 22 
Chicago Float Works, Inc. 99 Nordstrom Valve Division Facing pages 80-81 
Chiksan Co. 102 Oakite Products, Inc. 97 
Childers Mfg. Co. 95 Oil Well Supply Co. 38 
Cooper-Bessemer Corp., The 75 Pacific Pumps 19 
Crane Co., The 56 Petro Chem. Development Co. 50 
Dowell, Inc. , 11 Petroleum Processing 88 
DuPont de Nemours & Co., Inc., E. I. . 98 Petroleum Rectifying Co. 63 
Enjay Co., Inc. 71 Phillips Petroleum Co. 42 
Erie Bolt & Nut Co. 93 Powell Co., Wm., The 53 
Ethyl Corp. 1 Roots Connersville Blower Corp. 77 
Fischer & Porter Co. 55 Sparkler Mfg. Co. 93 
Foster Wheeler Corp. Facing pages 64-65 Sun Shipbuilding & Dry Dock Co. 16 
Foxboro Co., The Facing pages 48-49 Universal Oil Products Co. 4-5 
General American Transportation Corp. 2 Visco Products Co., Inc. 17 
General Chemical Division of Allied Chemical Wolverine Tube Division : 66 
& Dye Corp. . Inside Back Cover Worthington Pump & Machinery Corp. 69 
Graver Tank & Mfg. Co., Inc. 87 Warner Lewis Co. 74 
Griscom Russell Co. 84-85 Wyatt Metal & Boiler Works eth 
Hammel-Dahl Co. 91 es : Outside Back Cover 














EDITORIAL VIEWPOINTS... 





Congress Will Have Another Go 


At a Science Foundation Law 


NEW SCIENCE FOUNDATION BILL providing for 

government support and control of research in the 
interests of national defense and public welfare will un- 
doubtedly be presented to the Congress now convening. 
Proposals for such a tax-supported research program 
have been before the public since the war, the principle 
having the support of many industrialists and scientists 
as a means for co-ordinating the work'‘of a great many 
independent agencies and institutions, and directing it 
in channels likely to be of the most benefit to the public. 
The differences which have developed among proponents 
of a federally sponsored Science Foundation have been 
chiefly along two lines: 


1—Shall the direction of the research program be left 
in the hands of a board of the nation’s top scientists, 
subject to what be termed the long-range control of the 
President and Congress? Or shall it be in the hands 
of a Science Foundation Director appointed by the Presi- 
dent and thus directly subject to the political influence 
that besets all appointed officials? 

2—Shall inventions arrived at in the course of work 
on projects under the Science program remain the prop- 
erty of the inventor subject to the provisions of our 
present patent laws? Or shall the fruits of any inven- 
tion arrived at in work on any research project spon- 
sored in any way by the government become govern- 
ment property through its automatic ownership of result- 
ing patents? 

A Science Foundation bill was passed by Congress in 
1947, but was vetoed by President Truman because it did 
not provide for the appointment of the Director by the 
President. The Senate in 1948 passed a bill that met 
the President’s wishes in this respect and also made pos- 
sible a great delving into the so-called social sciences, at 
the tax-payer’s expense; the jam of final legislative mat- 
ters in the House prevented its being brought up for 
vote before adjournment. 

Industrial scientists did not present their views on 
the Science Foundation very impressively at the com- 
mittee hearings on the 1948 bills. Those who were heard 
were mostly heads of institutions and theorists with pet 
ideas who stood to benefit from grants of funds. 


The proponents of a Science Foundation law that 
would set up another federal bureaucracy to spend 
government funds lavishly, and where political influence 
could be brought to bear on projects undertaken, will be 
pressing their views even more vigorously on the new 
Congress. The bill that died in the last Congress may 
be brought out and passage urged without the customary 
public hearings, because of the lack of opposition in the 
1948 hearings. 

This the petroleum and other industries should oppose. 
In the public interest hearings should be demanded and 
the industrial scientists should again present their case 
for a Science Foundation directed by scientists and with 
the rights of inventors protected as under the present 
patent system, where real progress may be made to- 
wards new goals in the field of research. 
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Opinions and Comments on Current Topics—— 















































What Fuel Yardstick in Studying 


Mechanical Antiknock Improvers? 


OST OF THE CAR MANUFACTURERS are said to 

be experimenting with the Thompson Vita-Meter, 
dual fuel carburetors and undoubtedly other means as 
well for achieving higher antiknock performance in en- 
gines from currently available fuels. This indicates that 
the automobile industry, as well as the oil companies, 
recognize that the point is being reached where the re- 
finer is not economically justified in installing the new 
plants to produce motor fuels of sufficient antiknock 
quality to meet the needs of the higher compression en- 
gines the automobile manufacturers would like to make. 


However, improved performance is only one criterion in 
studying mechanical means for getting the benefit of 
higher octanes from the present motor fuels. More im- 
portant still is the possible effect of the widespread us- 
age of such devices on the general conservation of our 
motor fuel supplies. 


For example, the test work with the Vita-Meter as a 
means for injecting an alcohol-water, anti-detonant fluid 
as needed, which has thus far been made public, has in- 
volved the use of a low end point, straight-run gasoline, 
as compared with performance with highly leaded regu- 
lar grade cracked gasoline without injection of the anti- 
detonant fluid. Widespread use of the device now with 
straight-run gasoline only would create a demand for 
this product which the refining industry might have dif- 
ficulty in meeting, since not over 20% maximum of 
straight-run gasoline can be taken from the crude supply. 


A truer perspective can be had on these mechanical 
means for achieving better antiknock performance when 
they are used with cracked gasolines of the nature which 
refiners now manufacture and supply in largest volume. 
Providing better performance and improved efficiency for 
these fuels would be a real contribution to conservation. 


Petroleum—Our Chemicals Resource 


Winning of the 1948 award for Chemical Achieve- 
ment by Shell Development Co. serves to high-light 
the developments of the past few years in the 
commercial manufacture of chemicals from petroleum 
hydrocarbons. The specific citation to Shell is for the 
first successful synthesis of glycerine from petroleum 
on a commercial scale. The award likewise recognizes 
the long-time program of pioneering research by this 
company, which has already resulted in the commercial 
manufacture of other petrochemicals and laid the ground- 
work for more to be brought out in the future. 


Another recent report is proof that the work of other 
oil companies in petrochemical research is bearing fruit. 
Esso Standard Oil Co. is commercially producing a new 
synthetic alcohol, iso-octyl, from a naphtha fraction and 
carbon monoxide gases at its Baton Rouge refinery. 
A wide field of industrial usefulness is seen for this and 
other higher alcohols which may be produced by its 
process. 
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CHEMICAL USERS’ GUIDE 


to General Chemical Products for the Petroleum Industry 





ALKYLATION TRISODIUM PHOSPHATE 


ANHYDROUS HYDROFLUORIC ACID 


Grades or Strengths: 99.0% HF min. (one grade only) 
Packing: Steel Cylinders, Tank Cars 


SULFURIC ACID 
Grades or Strengths: Standard 
66° Baume—93.19% H2SO,4 
99% H2SO4 
Diamond—66° Baume 
Sulfuric Acid, Crystal—66° Baume 
Packing: Tank Barges, Steel Tank Cars, Steel Tank Trucks, Steel 
Drums, also Carboys 


OLEUM 


Grades or Strengths: 15% free SOz (103.38% H2SO,) 
20% free SO; (104.5% H2SO,) 
65% free SOx (114.38% H»SO4) 

Packing: Steel Drums, Tank Cars, Tank Barges 


TREATING AGENTS 





POLYMERIZATION or ALKYLATION 


FLUOSULFONIC ACID—HO:SO>F (HSO;F) 


Grades or Strengths: Min. Content 98% Fluosulfonic Acid 
Packing: Steel Tank Cars, Steel Drums 


BORON TRIFLUORIDE, Ether Complex 


Grades or Strengths: 47.88% min. BF, 

Packing: 5, 20 and 55 Gal. Drums; for Bulk Quantities write Baker & 
Adamson Products, General Chemical Division, Allied 
Chemical & Dye Corporation, 40 Rector St., N. Y. 6, N. Y. 


SULFONATION 


ACIDIZING 


MUD CONDITIONING 





SULFURIC ACID 
OLEUM 
SODIUM SULFATE, Anhydrous 


Grades or Strengths: Standard, approximately 99.5% Na»SO4 
Packing: Multiwall Paper Bags 


ISOMERIZATION 


MURIATIC ACID (Hydrochloric) 


Grades or Strengths: Standard—18°, 20°, and 22° Baume 
Packing: Rubber-lined Tank Cars, Rubber-lined Tank Trucks, also 
Carboys 


DETERGENTS 
SODIUM METASILICATE 


Grades or Strengths: Granular, thru 10 mesh; Powdered, 90% thru 
40 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 


DISODIUM PHOSPHATE 
Grades or Strengths: Anhydrous 
Packing: Multiwall Paper Bags, Fibre Drums 








OTHER CHEMICALS 


Grades or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
mesh on 100 mesh; Standard, thru 20 mesh, 
15-25% thru 100 mesh; Fines, thru 40 mesh, 50% 
thru 100 mesh 

Packing: Multiwall Paper Bags, Fibre Drums 


TETRASODIUM PYROPHOSPHATE 


Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 
min. thru 100 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 





ALUMINUM SULFATE 


Grades or Strengths: Standard-Lump, 34”-2%2” approx.; Ground, 
thru 8 mesh, 95% thru 10 mesh; Powdered, 97% 
thru 100 mesh; also lron-Free Grade 

Packing: Multiwall Paper Bags, Carloads in Bulk. 


SODIUM SULFATE, Anhydrous 





MURIATIC ACID (Hydrochloric) 





SODIUM SILICATE 


Grades or Strengths: Clear and Opalescent Grades in a wide range 


of viscosities ranging from 38° to 60° Baume 
Packing: Steel Drums, Tank Cars, Tank Trucks 


DISODIUM PHOSPHATE 
TRISODIUM PHOSPHATE 
TETRASODIUM PYROPHOSPHATE 





AQUA AMMONIA 

SODIUM FLUORIDE 

NITRIC ACID 
HYDROFLUORIC ACID, 60% 
OTHER HEAVY CHEMICALS 


CATALYSTS and SPECIAL CHEMICALS———— 


Companies requiring catalysts, addition agents, inhibitors, or other 
special chemicals ‘‘tailor-made"’ for their individual processes are 
invited to consult with General Chemical on their requirements. The 
same progressive research, technological ‘‘know how," and prac- 
tical experience that has found the answer to so many petroleum 
chemical problems during General's long service to the Industry 
may provide the solution to yours, too. 


The products advertised herein are commercial chemicals having various uses, some of which may 
be covered by patents, and the user must accept full responsibility for compliance therewith, 


? : 
x 4 st 


aboratory Reagents and Fine Chemical 
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GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Offices: Albany « Atlanta « Baltimore « Birmingham « Boston « Bridgeport « Buffalo « Charlotte « Chicago 


Cleveland « Denver ¢ Detroit 


Houston « KansasCity ¢ LosAngéles * Minneapolis * New York 


Philadelphia « Pittsburgh « Portland (Ore.) ¢ Providence « San Francisco « Seattle « St. Louis 


FOR AMERICAN INDUSTRY 


Wenatchee and Yakima ( Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


in Canada: The Nichols Chemical Company, Limited « Montreal « Toronto * Vancouver 














